

















= ee ey) 
























































CIENTIFIC (7A MERIC 


maromether 









































a i nd 


/ Z 4 7 al 
Sivas we.) NEW YORK, APRIL 17, 1909. [ * cunts «core 














“ 
. . " f 5 
Entered at the Post Office of New York, N. Y., as Second Class Matter. ¢ opyricht, 1909. by Munn & Co po a ‘ S, 4 














A feature of the fair will be the display of flowering vines on many pergolas, 




















Looking across the cascade toward the foreign exhibit palace on the right. 


THE ALASKA-YUKON EXPOSITION.—[See page 296.] 
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THE FULTON AIRSHIP FLIGHT CONTEST. 
There is no contest of greater interest or importance 


offered by 
Amer 


for America than that for the $10,000 prize 


the New York World, through the Aero Club of 


ie for an airship race from New York to Albany 
over the course followed by Fulton in the first steam 
boat a hundred years ago The contest derives its 
imiportance from several considerations, such as the 


tance to be traversed; the fact that the routs 


great di 


of the river must be followed—a most trying condition 


for aeroplanes; the value of the prize; and, lastly, the 


that the great prestige which will attach to the 


ting ef the contest is likely to bring together sev 





ronauts. We wish to 


other 


world’s most noted ae 


attention to this contest, among 


draw special 
ns because we see in it an opportunity for America 
to win back seme of that which she undoubt 


her indifference to the claims of the 


prestige 
edly lost when, by 


Wright brothers, she drove them to find more appre 


ciative treatment at the hands of people of an alien 


For denying that our 


lately 


tongue and rac there is no 


shall we say the 


been altegether unworthy 


to the new art, or 


attitude 


developed art, of flying has 


of a country, which claims to be particularly solicitous 


of the inventor, and ever ready te encourage the man 


who can present us with a novel and useful idea em 


bodied in practical mechanical form 


when the competing 
found that 


conspicuous by their absence. 


It will be a thousand pities if 


airships are sent over the course it is 


American machines are 


f the importance of the contest, and the fact 


a 


that it is connection with our great Hudson- 


should be at 


held in 


Fulton celebration, there least a dozen 


entries. But the sport of aeronautics is a 


and to build and tune 


American 


costiv one, up an airship or aero 
plane for such a trying contest as this will necessarily 
With one 


this 


involve considerable expenditure of money 


notable exception, private experimental work in 





country has been done by men of more or less limited 


means. The Screntiric AMeRICAN knows personally of 


several men whose unquestionable intelligence, wide 


render them admirably 
field. They 


necessary 


reading, and keen enthusiasm 


qualified for experimental work in this 


are hampered, however, by want of the 


funds 


Now, there is no country on earth where men of 


vealth are more ready to spend their money lavishly 


in the 


promotion of any sport in which they are inter 
in which, 


ested: and we believe there is no field to-day 
for the amount of outlay that would be necessary, so 
much sporting pleasure could be obtained and more 


world-wide sporting fame achieved, than in promoting 


the building of a sufficient number of machines to give 
the United States proper representation in the forth 
ming contest 1 insure for this country a reason- 
abie expectation of winn y the prize 
The marvelous success the Wright brothers in 


awakening the enthusiasm of the sport-loving public 


in Europe gives reason to believe that flying may be 


come the most popular sport of the futur even to 


the extent of holding the publi: 1 interest 


to the same degree as the automobile has done during 
the past decad Nor will the sport be so full of 1 

as is popularly supposed. Much thought is now bei 
given to the question of automatic equilibriun ind 
it is probabie that in a few months’ time a machine 


in which the equilib: 


‘ ‘ y in this country 


ly maintained that sudden upsetti: 


It will then remain for someon 
to give us a wr that as nearly absolutely re 
liable as anything manufactrred by human hands can 
be. When that is done, the airship and the aeroplane 


and particularly the latter, will present, in thé hands of 
a careful manipulator, no greater risks to life and limb 


than the perfected automobile. 


Scientific American 


rapid 
this coun- 


time, then, is opportune for a 


development of the aeronautics in 


sport of 
that the 


course offers 


try ind we Fulton contest over the 


New York-Albany 


for the wealthy 


repeat 
an enticing opportunity 


this country te 


sporting man of sup 


plement the able experimental work of the American 


inventor 


BRICK ROADS FOR THE AUTOMOBILE. 


4 correspondent in Cleveland, Ohio, commenting on 
ir recent editorial, “The Highway and the Automo 
bile calls attention to the fact that there are a great 


many brick roads being laid in the territory adjacent 


to Cleveland, and asks our opinion as to their practical 
As far as the 


that a 


value automobile is concerned, there is 


no question but properly-constructed brick 
affords an 


emoothness of running, the 


road excellent surface, in respect of the 


tractive adhesion of the 
tires, and the limited amount of tire wear and destruc 
concrete road as 


tion It is certainly superior to the 


who have driven their machines 
Motor 


bitterly of both the 


crdinarily laid. Those 


speed over the Parkway, Long Island, 


roughness and the in 
hollows of the surface 


and the 
anything but very moderate speed, 


equalities due to the the former 


producing a rapid wear of the tires, latter 


serving to set up, at 
vibration. This marked at the last 


excessive was so 


Vanderbilt Cup Race that several drivers were quoted 


as saying that there was a marked increase of speed 


in the car when they left the concrete surface for the 
macadam 


face of the brick is 


ordinary 


The smooth less destructive of 


tires than the file-like roughness of the ordinary con 


crete surface. Moreover, it is possible to lay the brick 


with a truer surface than is secured by the ordinary 


contractors’ gang engaged in laying a concrete surface 


To true up the surface of a continuous bed of concrete 


with the exactitude which is necessary to give a 


smoothly riding surface for high-speed or even mod 


erate-speed automobile travel, is a job calling for no 
little nicety of workmanship 

Provided the of high quality and the 
laid, the 


The 


large broken rock fol- 


brick be foun- 
depth 
ideal 


consist of 


dations of sufficient and thoroughly 


brick road forms an automobile highway 


foundation should 


lowed by smaller stone or a good quality of gravel, 


and a layer of concrete. Upon this should be a shallow 
hed of 


brick should be laid and carefully surfaced, and grouted 


sand for surfacing purposes, upon which the 


into place. The sand serves to give a slight cushioning 
effect 


permits of the ne 


between the concrete and the brick, and also 


cessary adjustment of level to bring 


the upper face of the bricks to the true surface. A 


State road of this character, built with a proper amount 


of crown for drainage, should be good for many years 


of service, and would require but little repairs, except 


in such sections as are subjected to heavy wagon and 


traffic carried on 
wheel loads would tend to fracture the hard 


dray steel-tired wheels. Heavy con- 


centrated 


face of the bricks; and unless the bricks were at once 
replaced, the ceaseless hammering of traffic would 
quickly produce a low spot in the road, Even where 


traffic is heavy, however, we believe that, as in the case 


of a macadam road, immediate repairs, made at the 
first indication of a breakdown, would serve to give 
the road, as a whole, a leng period of life. A good 


combinaticn for a State highway would be to build it 
of macadam with a tarred surface in the suburbs and 
and build it of brick 


Although the first cost 


vicinity of towns and cities, 


through the country districts 
would 
supervision were close and constant) and the enormous 


be heavy, the saving in repairs (that is, if the 


aving in the cost of haulage would, in the course of 


1 very few constitute such roads a paying, and 


in many localities a richly-paying, investment 


years, 


STEAMSHIP VIBRATION. 
When a modern steamship with a length of between 
feet is running at 
the friction of the wetted surface of the hull against 
inertia of the 


700 and 800 a speed of 25 knots, 


the water tends to overcome the 


film of water lying immediately next the hull, and 
gradually imparts to it some of its own motion. The 
action is cumulative; the water at the forward end of 
the ship partaking but slightly of this motion; that 


egainst the amidship portion moving faster; and the 
film of water against the after part of the hull moving 
and at a speed of several knots. The water 
against the after hull 
hull itself; the next 
until, at a certain distance from the ship, the 


faster yet, 


immediately moves almost 


as fast as the layer somewhat 


slower 


water remains inert and unaffected by the ship’s mo- 
tion 

In our issue of December 28th, 1907, speaking 
of the vibration in the after part of the “Lusitania,” 


ve stated that it was due to the successive tips of the 
wing propeller blades sweeping through this film of 
forward, meeting with a 
temporary than that they 
encountered throughout the rest of their circle of revo- 
lution. This theory was verified by personal observa- 
tion on the ship, which showed that when the. three- 


water swiftly moving and 


resistance greater which 
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bladed propellers were making three revolutions to the 
second, the vibrations of the ship were at the rate of 
nine per second, or one to each passage of the blades 
past the side of the ship. 

That the vibration was due to regularly-recurring 
shocks to the propeller, is suggested by the fact that 
season both of the wing propellers 
by the loss of propeller blades, due to 


which the 


during the past 
were disabled 
the breaking of the bolts by blades 
fastened to the hub. 
While the “Mauretania” 


four-bladed 


were 


was in drydock during the 
less diameter 


wing shafts, with the result 


past winter, propellers of 
were substituted on the 
that the vibration was entirely eliminated, and the ship 
traveling that 
the advent of the steam turbine in marine propulsion 
had led the Reducing the 
length of the blades has withdrawn the blade tips from 


is now with perfect smoothness which 


ocean traveler to expect. 


the belt of forward-moving water adjacent to the hull, 


ind thereby has eliminated the principal cause of 


vibration. Propellers of the original dimensions are 


being retained on -the inner shafts, since these have 
never developed any serious vibration effects. The 
excellent results obtained by making this change on 
the “Mauretania” suggest that the vibration which 


quadruple-propeller turbine-driven 
“Yale” and the “Har- 


s observed on other 
ships, such, for instance, as the 
might be considerably reduced, if not eliminated, 
by decreasing the length and number 
of the Experimental work on turbine» vessels 
of this character might prove to be well worth the time 
would involve. 


\ a rd,” 
increasing the 


blades 
and expense that it 


WHY NOT THE ELECTRIC FIRE ENGINE? 
The advent of the high-powered high-speed automo- 
bile leads Chief York Fire Depart- 
ment to suggest its possible use as a fire-fighting ap- 


Binns of the New 
paratus. The idea igs not simply to substitute gasoline 
motors for horses, but to employ mechanically-pro- 


pelled vehicles carrying electric pumps, which can be 


connected with an electric lighting circuit or any suit- 
able source of current, thereby eliminating not only 


draft animals, but all the inconvenience of steaming 
ip, carrying coal, and replenishing the coal supply at 
big fire. Such a plan ought to be carried out, above 
all, in our rural The fire 


country village is rarely if ever of any service, either 


districts. company of a 


because it cannot reach a fire quickly enough, or be- 


ause it is unable to cope with any but the smallest 





Every country village has its electric lights in 
A high-speed automobile carrying an elec- 


ordinary 


these days. 


tric pump could bow! along over roads at 


twenty-five miles an hour and reach a burning dwelling 
almost as quickly as a New York steamer could arrive 
fire. It work of a 


minute only for the fire crew to connect the electric 


it the scene of a would be the 


pump with the current and play a large stream of 
water on the blaze. The slipping in of a plug is 


about the only act required 

York city where the 
high-pressure fire service is not as yet installed, Chief 
excellent re- 


Even in those portions of New 


Binns’s idea could be carried out with 


abundance of electric power in 


Protected boxes containing 


There is an 


sults. 
every quarter of the city 
installed near fire plugs. 
with a box as 


electric connections couid be 
An electric pump could be 
easily as a telephone jack is plugged into a.switchboard. 


connected 


— —> + Oo > a ——EE 
The singeing of the nap of the thread is one of the 
operations in the process of spinning. 
was to 


most unhealthy 
The method which 
pass the thread at a 
spools twenty to thirty 
one spool] to the other the thread passed through two 


been in use 
between 


has hitherto 


regulated speed two 


inches apart. On its 


ay from 


or three gas flames spaced about six inches apart. The 
rate of travel of the thread was sufficiently rapid to 
prevent the thread from burning, but the nap was 


carbon and fell off as a grayish 
this 


converted into friable 


dust. On entering the working room in which 


operation was conducted, one experienced a feeling 
of heat and of suffocation. The temperature toward 
the end of the day would rise to about 95 deg. F. The 
air was heavy, and charged with the odor of burnt 


sensation at the throat, 
There should have 


thread. One felt an acrid 
and a stinging under the eyelids. 
ample ventilation. Unfortunately the 


of keeping the fiames steady forbade all air currents. 


been necessity 
Various imprevements have gradually been introduced, 
such as burning gas under pressure, whereby a stead- 
ier flame is obtained, which allows ventilation to be 
A new electric process for singeing is 
is due 


provided for 
being introduced into spinning works. It 


now 

to Mr. Gin, and consists in using the heat radiated 
from an incandescent electric conductor for burning 
the nap of the thread. The conductor consists of 4a 


long platinum tube, with a slit for admission of the 
thread. The temperature is readily regulated by 
means of a rheostat. The dust and the gaseous pro- 
ducts of combustion are withdrawn by means of aspi- 
rators. The hygienic advantages of the new process 
are beyond dispute. On the other hand, the results 
are satisfactory from a financial point of view, 
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ENGINEERING. 

It is stated that the greater part of the survey of 
the route of the Hadson Bay Railway has been com- 
pleted about 400 out of a total distance of 465 miles 
having been covered by the locating parties. The new 
road will provide a superior route for the shipment 
of the large and ever-increasing grain supply of the 
Canadian Northwest to European points. 

The total number of boiler explosions in the United 
States, in 1908, as reported by the Hartford Steam 
Boiler Insurance and Inspection Company, was 470, 
as against 471 in 1907, 431 in 1906, and 450 in 1905. 
The record shows that since October 1st, 1867, there 
have been 10,051 boiler explosions recorded by this 
company, in which 15,634 people were injured and 
10,884 killed. 

A plan for a tunnel below the St. Lawrence River 
at Quebec was recently submitted to the Montreal 
Board of Trade. It is claimed by Mr. J. S. Armstrong, 
the engineer who made the proposal, that it would 
cost no more than the proposed Quebec bridge, and 
that it would have the advantage of presenting no 
obstruction to navigation. Provision would be made 
for four lines of railroad track and for vehicular traf- 
fic. The location would be at Quebec, and connection 
would be made directly to Levis at the opposite side 
of the river. 

The British have so greatly improved the White- 
head torpedo that the latest type, which has a diam- 
eter of 21 inches, is credited with having maintained 
an average speed of 31 knots over a range of 7,000 
yards. The drawback, limiting the usefulness of this 
really wonderful weapon, is that its increased diam- 
eter and length will necessitate the entire recon- 
struction of torpedo-launching gear on all existing 
ships to which it may be furnished. For the new 
“Dreadnoughts,” however, it will be entirely avail- 
able 


Among the advantages of the use of steel in pas- 
senger car construction are the following: It reduces 
the risk of accident; it is more available than wood; 
it is easier to work; it produces a simpler and more 
artistic appearance; it is easier to keep clean; and, 
when properly designed, a steel car weighs no more 
than one of wood. For the same capacity it costs 
no more than a wooden car; its life is longer; and 
finally the cost of damage suits arising from acci- 


dents is considerably less. 


The great Pennsylvania Railroad Company is _ in- 
vestigating, with characteristic thoroughness, the 
question of the most suitable form of overhead trol- 
ley construction for its tunnels and terminal station 
at New York. For this purpose it has in operation 
an experimental track, about five miles in length, 
which is divided into nine short sections, each of 
which is equipped with a different type of overhead 
line. By this policy the company will avoid the trou- 
blesome and costly delays, which were incidental to 
the early days of operation of the overhead line on the 
New Haven Railroad from Stamford to New York. 


As the result of a proceeding brought by the Forest, 
Fish, and Game Commissioner, the Public Service 
Commission has ordered the railroads which operate 
in the forest preserve of the Adirondacks to burn 
oil in place of coal, through the months of the year 
from April 15th to November 1st. The complete in- 
stallation of oil burning is to be effected by April 15th, 
1910. At least four locomotives fitted with oil-burn- 
ing apparatus are to be placed in service on these 
roads this summer, for the purpose of familiarizing 
the men with the new fuel. 


The Bessemer & Lake Erie Railroad, which runs 
from Conneaut on Lake Erie to Bessemer near Pitts- 
burg, is said by the Iron Age to have established 
a record for low cost of operation and net earnings. 
The average revenue trainload last year was 937 tons; 
and the average trainload from the lake to Bessemer, 
in the busy period of last year, was 1,406 tons.. The 
road is 152 miles in length, and nearly 10,000,000 tons 
are being carried over it in a single year. During a 
year of normal traffic it has earned, on an average, 
$26,000 for each mile; the highest net earnings in a 
Single year were about $3,000,000. 


A new motor lifeboat has recently been placed in 
commission at the Sandy Hook life-saving station, 
for duty on the stretch of dangerous coast, 110 miles 
in length, reaching from Sandy Hook to Cape May 
The lifeboat, which is 36 feet in length, carries a 
six-cylinder gasoline engine, that can drive it at a 
Speed of § to 10 knots. The weight of the boat when 
fully equipped is 614 tons. It is non-capsizable, non- 
Sinkable self-baling, and can carry seventy-five peo- 
Pile. Capt. Charles McLellan, of the United States 
Revenue Cutter Service, who has charge of the de- 
Signing and building of boats for the life-saving serv- 
ice, bel.eyes firmly in the value of the gasoline motor 
for life, sat work; and he has equipped a light surf- 
boat on the Cape May station with twin screws of a 
new desi;-n. 
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ELECTRICITY. 

The first electric smelting plant in the world in 
which pig iron will be produced on a commercial scale 
is about to be installed in Norway. The plant will be 
fitted with an initial installation of two 2,500 horse- 
power reducing furnaces for iron ore and two 600 
horse-power steel] furnaces. Later it is expected to 
triple this equipment. 

A new chemical fire extinguisher was recently tested 
in this city, to determine its availability for use in 
extinguishing “electric fires.” The exact composition 
for the chemical has not been made public, but it is 
stated that it consists chiefly of carbon tetrachloride. 
To show that it is a non-conductor, a stream of the 
liquid was played on an arc between terminals of a 
14,000-volt circuit without producing any effect upon 
the operator. The chemical was squirted over the com- 
mutator of a 5-horse-power direct-current motor with 
out in the least injuring the armature or field. 

Metal filament lamps are now made so much less fra- 
gile that they are being recommended for use on rail- 
road trains. The voltage of the train-lighting system 
is usually quite low, and this permits of using short 
filaments, and yet the candle-power of the lamp is 
so much higher that it gives 25 per cent more light 
with 30 per cent less consumption of current than the 
carbon-filament lamp. By using metal-filament lamps 
a lighting outfit that is now overloaded may have its 
load reduced, while it is possible to add electrically- 
lighted cars to a train in which the lighting outfit is 
already fully loaded. 

It is estimated that three and a half million wooden 
poles used by electric companies in this country re- 
quire renewal each year. These poles are perfectly 
sound except at the ground line; and as it costs more 
to renew a pole than to set a new pole, a scheme of 
reinforcing the poles with concrete has recently been 
devised. It consists in bridging the weakened part 
with reinforcing rods driven into the pole above and 
below the decayed portion. Concrete is then molded 
around the pole over the reinforcing rods. In this 
way the pole can be rendered even stronger than it 
was originally and at very little expense. 


The longitude of a vessel at sea is found by 
noting the difference between the time at Green- 
wich or any other standard meridian and that of the 
meridian of the vessel, as determined by observations. 
In order to eliminate error due to inaccuracy of the 
chronometer, it has been proposed that time signals 
be transmitted at regular intervals from a land sta- 
tion, such as the Eiffel Tower. This would do away 
with the use of the chronometer, as the signals could 
be transmitted practically instantaneously to the ves- 
sels. In order to test the efficiency of such system, a 
set of signals were sent out from the Eiffel Tower, 
and were received at the Brest Observatory, where it 
was found that the maximum variations were not more 
than half a second. 


In a paper recently read before the American In- 
stitute of Electrical Engineers, A. B. Reynders dis- 
cussed the advantages of the condenser type of insula- 
tion for high-tension terminals. When a difference of 
potential is passed across a number of condensers con- 
nected in series, each condenser takes its share of the 
stress in inverse proportion to its capacity. This has 
led to the making of a terminal constructed of a 
metal tube wrapped with paper, and at regular in- 
tervals provided with a layer of tinfoil inserted during 
the rolling process. This done, the insulator is turned 
in the lathe so that it is tapered in steps. The result 
is a series of concentric condensers. In order to pre- 
vent a corona effect from the edges of the tinfoil, they 
are protected by metal rings electrically connected 
thereto. By this means it is possible to provide termi- 
nals which can be successfully used on transformers 
ef 300,000 to 500,000 volts. A condenser type of insu- 
lator has also been made for outdoor use. But in 
this case, instead of the metal rings bell-shaped metal 
caps or petticoats are furnished. 


An interesting demonstration was recently given in 
England of an electric generating plant operated by 
a windmill. The wind wheel was 16 feet in diameter, 
and was mounted on a tower 50 feet high. Three tails 
were provided, one at the side being fixed, and the 
other two adapted to be rotated on a horizontal axis, 
so that when they were turned into the vertical plane 
they would hold the wheel into the wind, and when 
turned in the horizontal plane, the fixed tail would 
throw the plane of the wheel in the plane of the wind. 
The two movable tails were arranged to swing out 
ef the vertical position, automatically, when the veloc- 
ity of the wind rose above a certain amount. A 2 
kilowatt generator was driven by the wheel at speeds 
varying from 800 to 1,600 revolutions per minute. Six 
switches were provided to control the field circuit by 
throwing in a resistance when the current generated 
reached 5, 8, 11, 14, 17, and 20 amperes respectively 
The current was used to charge a storage battery 
which could be drawn upon as required for operating 
-arious electrical apparatus. 
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SCIENCE. 

It is a prevalent opinion that if a human being is 
bereft of one sense, one or more of the other senses 
become more acute, and thus establish a compensa 
tion. The question is discussed with much shrewd 
ness by M. Kunz, director of the Institution for the 
Blind at Illzach-Miilhausen. The results are some 
what surprising. As regards perception of the direc 
tion of sound, there is no difference between the see 
ing and the blind. The average distance at which 
sounds could be heard was essentially the same in 
both classes. The delicacy of the sense of smell was 
rather in favor of the seeing. It is generally supposed 
that the palp of the forefinger of the right hand, which 
is used by the blind in feeling the points in Brailie’s 
system of teaching the blind to read, must be very 
sensitive; but this was found not to be the case 


One of the most notable discoveries regarding the 
early history of Peru has recently been made by Hew 
itt Myring, an Engiish antiquarian. He collected 2,000 
specimens of pottery and weapons of the ancient 
Peruvians. Remains and relics of the early inhabi- 
tants of Peru, which are said by arciiwologists to date 
from 4000 to 7000 B. C., were found by Mr. Myring 
under an old Incas burying ground when he was ex 
ploring in the mountains about 200 miles inland from 
Lima. Each grave contained the remains of food and 
glazed clay jugs. The most valuable portion of this 
discovery of antiquities consists of the great urns, 
some of them six feet long and so heavy that it re- 
quired three men to carry them. They were found 
buried beside mummies, and the majority of them 
had the features of the dead man or woman deli 
cately carved either on the upper part of the urn or 
on a solid stand beneath. 


Messrs. Cowell and Crommelin, whose calculations 
of the movements of Halley's Comet are generally re 
garded as the most trustworthy, fixed Apri! 8th as 
the most likely time of the perihelion passage, but 
later they revised their figures, and designate April 
13th as the more correct date. In a recent number of 
the Astronomische Nachrichten, another computer, 
working for a prize, but whose name is not given, fixes 
the date on June 18th. This discrepancy is a little 
disquieting, both because it shows how widely apart 
the results found by two independent calculations 
based on similar data may be, and because it intro 
duces much uncertainty for those who are searching 
for the comet. In 1835 the computers, who did not 
have as correct data as those now available, hit thé 
day of perihelion passage within two days of the actual 
time, and none of the calculations was as much as 
one month in error. 


The present population of the earth, estimated at 
1,467 millions, is distributed very unevenly. The aver 
age density of population of the entire land surface of 
the globe is about 31 inhabitants per square mile 
This total land surface, which slightly exceeds 46 
million square miles, is composed of 28 million square 
miles of fertile land, 14 million square miles of steppes 
and 4 million square miles of deserts. Ravenstein 
estimates the maximum density of population that 
can be supported by the fertile regions at 207 per 
sons per square mile, and thus (allowing 14 persons 
per square mile to the steppe regions) obtains 5,994 
millions as the maximum population of the globe 
The present rate of increase per decade is 8.7 per 
cent in Europe, 6 per cent in Asia, 10 per cent in 
Africa, 30 per cent in Australia and Oceania, 20 per 
cent in North America, and 15 per cent in South 
America. The mean rate of increase for the whole 
earth is & per cent per decade. At this rate of in 
crease the earth would be completely filled with its 
maximum. population of 5,994 millions in the year 
2072, or in 163 years from the present time 


The mercury vapor lamp with a tube of quartz 
emits a large proportion of ultra-violet radiations, the 
bactericidal properties of which were established by 

n 


Jogier 


Nogier and Thévenot in 1906. Courmont and 
have recently endeavored to utilize this property in 


the sterilization of drinking water A Kromayer 
lamp, of 9 amperes and 135 volts, wa uspended in 
an iron cask filled with water. Al! bacter (includ 
ing the coli bacillus and Eberth's | lus) within 
12 inches of the lamp were killed in two minutes. A 
long series of experiments proved conclusively that one 
minute suffices for complete st zation in ordinary 


cases, and two minutes when the water is very greatly 


contaminated, either naturally or artificially The 


water, however, must be clear, in order that the rays 
may pass through it. The elevation of temperature 
is only a fraction of a degree and the water, afte 


harmless to plants and animals. Hence 
t appears practicable to sterilize the water supply 
of a city (after clarification, if necessary) by distrib- 
uting powerful quartz mercury vapor lamps in the 
reservoirs or the mains in such a manner that every 
particle of water shall remain two minutes with'n a 
few inches of a lamp. 
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NORTH on In the go-ahead steam chest there are twenty fact that the revolutions may be considerably lower, 
DAKOTA ndependent valves, each opening one of the twenty with the resulting advantage that two instead of four 
ozzles for the first-stage wheel. For continuous run- screws may be used and higher propulsive efficiency 

I Ship ning as man ozzles are opened as will supply the secured 
pecia I s ot ht amount steam for the speed desired, and the The accompanying illustration, showing a section 
t p of Dread ihead throttle valve is left open, thus giving a full of blading, illustrates the method of assembling and 
s e first battle pressure I he steam chest The go-astern steam holding the blades in place. The blades are manu- 
1 th steam tur chest has the same number of nozzles, but only eight factured from a special bronze, which is formed to the 
t h of wl ll of these have valves. In maneuvering the ship, the desired section by being drawn through a die into 
e expanded nozzle valves in the steam chest are left open, and long bars. These are cut into the desired lengths, and 
exhaus » a condenser operat the speed is controlled by the throttle valve each length is notched or drilled at its ends for attach- 
f 1 We prese! thr Another marked advantage of this system is that ment to the base and the shroud. The inner ends are 
plet rot vith here is practically no leakage of steam between the set in a channel-shaped piece of steel, known as the 
n the f ird (in th ustra ends of the blades and the adjoining surfaces. The base, the ends of the blades being milled for this 
ind the 1 stages tl steam which escapes past the ends of the blades, of purpose, At the outer ends the blades are notched, 
ipon the ime ift Steam is course does no work upon them, and in pressure tur and the notches fit into corresponding holes punched 
nd f tl shaft. and travels bines of the Parsons type this leakage, especially in in a thin strip of steel known as the shroud, which 
st Ss ul t whes the wide the high-pressure elements, is very serious, and shows passes entirely around the set of blades. When the 
blades have been 
assembled, the 
ends of the 


notches are rivet- 
ed down over the 
shroud In some 


eases the blades 


are built up into 
segments by cast- 


ing on a composi- 
tion base on the 
inner ends and a 
shroud on the 
outer ends, the 
blades being held 


during the cast- 








One-half of a section of the casing with fixed blading 


in place. 


Segment of wheel, showing method of 
fastening blades. 


ing in a sand core 
with ends 
In this 


ends of 


their 
projecting 
case the 











the blades fuse in- 
to the cast parts, 
making a 


solid 


thus 
practically 
piece of the whole 
segment. The 
segments of 
thus 
held 
in the steel wheel 


blades, as 
formed, are 
rings by insert 
ing the bases 
in rectangular 
grooves around 
the rings and 
ecalking the edges 
of the grooves 
acces 
Durability of 
Leather, 
The 


results of a _ ser- 


following 
ies of experi- 
ments recently 
made by M. C. 
Lamb, 
cial interest for 
the manufacturer 
leather, 
which is exposed 


have espe- 


of book 


to the destructive 
influences of the 
products of com- 
bustion of illumi- 
nating gas: 
1Leather 
properly tanned 
with alum and 
chromium is 


very durable, 





having a_ prob- 





rhe rotor, showing the 


1 et to 
tT bg ‘ 
of \"\ h 
the speed to 
contained ir 
are assembled up 
is introduced upon t et of 
chamber Here it is « xpande 1 ce 
ts energy It then pa 
es to the second chamber, where 


given up, the process being 


¢ hamber upon each suc 


the steam is delivered to 


nine stages of the “Dakota’s” 


four series of blades on the first 


others. The working 


about 160 feet per second 


advantages of the Curtis type 


is the nicety of control of the steam admis- 


nine stages of the go-ahead turbine and the two stages of the go-astern turbine. 


TURBINES OF THE BATTLESHIP “NORTH DAKOTA.” 


In the Cur- 
velocity, 


marked effect in reducing the economy 


tis type the steam, moving at high passes 


directly across the surface of the blades, and has no 


tendency to pass around the ends of them. Conse- 
quently, not only does practically all the steam that 
passes through the turbine do useful work; but the 


clearances between the blades and the casing may be 
le large, and the danger of contact between the two, 
h its consequent disastrous stripping of the blades, 
led. This clearance varies from %4 of an inch 

( hes 
Other advantages are that a smaller number of 
blades ssary; that the construction of the blad- 
ing may |! le considerably stronger; separate cruis- 
ing turbine re not necessary; the amount of power 


developed on the shaft is under close control, being de- 
termined by closing down the required number of noz- 
zles; a lower pressure is used in the interior of the 


cylinder; and, perhaps most important of all, is the 


able useful life of 
three or four 
centuries. 2, The 
use of tannin in 
conjunction with chrome alum greatly diminishes the 
durability of the leather. 3. The 
ning agents for book leather are those which contain 


best vegetable tan- 
pyrogallic acid, such as sumach, algarobilla, chestnut 
Acid dyes applied to book 
leather should be prepared with volatile organic acids. 

Basic dyes should not be “fixed.” 6. Varnishing with 
shellac or albumen affords the best protection against 
destructive influences. 


extract, and mirobolan. 4. 


te 

At the recent meeting of the New York Branch of 
the Associated Clubs of Domestic Science, Dr. Harvey 
W. Wiley, chief of the United States Bureau of Chem 
istry, urged that the nation can control only the iiter- 
state commerce phase of the pure food question and 
that the benefits of the agitation on this question will 
be enjoyed only after State legislatures are compelled 
to recognize the danger in impure and adulterated 
foods and to provide against their sale. 
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THE EYES OF ANIMALS. 
BY PERCY COLLINS, 
fhe late Sir William H. Flower, sometime director 
of the British Museum (Natural History), once ex- 
pressed the opinion that it was impossible to over- 
estimate the benefit that would eventually accrue to 


science from a thorough and systematized knowledge 
of eye-anatomy among the lower orders of animals. 


Such a knowledge, he added, would revolutionize the 
classific.tion of the animal kingdom, and reinstate it 
upon a basis of unassailable fact. Year by year, this 
conviction has been gaining strength in the minds of 
certain advanced exponents of zoological science, on 
the continent of Europe and (more especially) in 
America Moreover, in this connection it is pleasing 
to note that art and science have formed an alliance 
—the Old World supplying a skilled delineator in the 
person of Mr. Arthur W. Head, F. Z.S., of London, the 
New World the keen scientific element. In the United 
States, Mr. Head’s studies and records have already 
aroused the greatest enthusiasm; and a movement, 
organized and headed by Dr. Casey A. Wood, presi- 
dent of the American Academy of Ophthalmology, is 
on foot with the object of securing capital which 





Fig. 1.—The fundus oculi of chimpanzee, very similar to that of the negro. 


The wavy patch to right is the area of vision. 
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unremitting labor upon his self-imposed task, Mr. 
Head’s drawings have cost him nearly $15,000 in cash 
to obtain. But Mr. Head is now working as an artist 
in collaboration with Dr. Casey A. Wood, the well- 
known eye-scientist of Chicago. Eventually, his com- 
pleted séries of drawings are to be published in colors, 
in the form of an atlas; and although Mr. Head re- 
sides and works in London, the United States will 
presest the results of his labors to the world of sci- 


ence. 

Most persons who lack ophthalmic kmowledge find 
it a difficult matter to understand the exact part of 
the eye which is represented in a drawing by Mr. 
Head. It should be explained, therefore, that the 
paintings represent what is known as the “fundus 
oculi”—not the exposed part of the eye, visible under 
normal circumstances, but the interior or back of the 
eye-ground. In other words, if we regard the eye- 
ball as a hollow sphere, the center of the inner wall 
most distant from the observer is the part which the 
pictures present. To obtain a view of the fundus 
oculi a special optical instrument, known as the oph- 
thalmoscope, is necessary; and when the reader thinks 
of the constant movement of an animal's eye, he will 


Fig, 2.—The eye-ground of the African elephant. 
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theory that the presence of numerous blood-vessels in 
the eye is concomitant with a high type of life. After 
a hasty glance at this picture, many medical men 
would probably conclude that it wag intended to repre- 
sent a human eye under conditions of disease. In 
deed, the eye of the chimpanzee comes nearest te the 
eye of man; and, as Mr. Head has pointed out, those 
unscientific persons who may wonder what sort of 
use his labors can serve will find a striking answer 
to their inquiry if they compare this painting of an 
ape’s eye with the representation of a negro’s eye: 
or, better still, if they ask a scientific friend to let 
them glance through an ophthalmoscope at the fun 
dus of a living human eye. Those who admit the 
Darwinian theory of evolution will find the extraor 
dinary similarity which exists between the eye-grounds 
of ape and man of profound interest and significance 

Fig. 2.—In this picture Mr. Head has faithfully por- 
trayed the eye-ground of the African elephant It is 
pale straw-yellow color, covered with irreguiar brown 
ish rod-like markings, the whole producing a pretty 
tessellated effect. The disk is pale gray. Few blood 
vessels are evident—the elephant possessing, in the 
opinion of Mr. Head, the comparatively simple eye of 





The compara- Fig. 3.—Showing the more highly developed eye 
tively simple eye of prehistoric survival. 


of the African lion, with many biood vessels, 





Fig, 4.—Right eye of the Mississippi alligator. Direct image. Opaque Fig. 5.—The eye of the tigrine frog. Ramify- Fia, 6. 


nerve fibers radiate from all sides, 


shall enable Mr. Head to make drawings of the eyes 
of all known birds—such drawings to be classified 
and published at the earliest possible date. 

The object of the present article is to place before 
the readers of the ScrentIFIC AMERICAN a brief account, 
couched in popular terms, of Mr. Head’s labors, and 
of his achievements to the time of writing. For, be 
it noted, Mr. Head is no upstart naturalist with a 
novel theory formulated to tickle the fancy of the 
moment He commenced to study and delineate the 
eyes of mammals, birds, reptiles, and fishes as long 
ago as 1892; and he has thus been engaged in the 
work, without intermission, for a period of nearly 
Seventeen years. He has already made finished draw- 
ings, by the erect method, of some 250 mammals and 
reptiles, and these include at least one example of 
the normal eye of every order, Cetacea (i. e., the whale 
kind) alone excepted. In addition to this, Mr. Head 
has actually completed drawings of a large number 
of birds’ eyes, these forming the foundation of the 
vast collection which, it is hoped, will ultimately be 
Sompleted and supply the key to bird-classification on 
truly scientific lines. Apart from his expenditure of 


ing blood vessels are evident. 
Illustrations copyright by A. W. Head 
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be able to form some idea of the time and patience 
evoked in Mr. Head’s work. Moreover, observations 
must be made under special conditions, a strong shaft 
of light being directed into the eye of the subject, 
which is confined in an otherwise dark chamber. Mr. 
Head tells us that he has spent several weeks in ac- 
customing a caged animal to his presence, and to 
the brilliant shaft of light, before he could take the 
first peep through his ophthalmoscope. 

We may now briefly describe the figures (photo- 
graphs from Mr. Head’s original drawings) which 
illustrate this article, mentioning the special points 
of interest in each. 

Fig. 1.—The fundus oculi of the chimpanzee is choco 
late brown in color, very similar to that of a negro. 
The disk is red, showing a strong gray reflex round 
the macuia lutea, i. e., the wavy patch to the right 
of the picture, which is the area of vision, where 
mirages are sharply defined. The veins are indicated 
by the thicker streaks converging upon the disk, 
while the thinner streaks represent the arteries. It 
should be noted that the veins are highly reticulated 
and ramified—a condition in accord with Mr. Head's 


The eye-ground of the strange bird kiwi. White disk covered 


with rods of the pecten, a fold not developed in mammais 


a prehistoric survival. Moreover, great atrophy of 
the optic nerve is present, a condition which, while 
normal in the elephant, would mean well-nigh totai 
blindness in a man. 


Fig. 3.—In the African lion we have a far more 





highly developed eye, with many blood vessels 





eye-ground is emerald green in color, mottled al! over 
with bright golden-yellow blotches with t brown 
dots in their centers. The optic disk is pale red 
and forms a cup, into which the retinal vessels dip 


on all sides 
Fig. 4.—This shows us the eye-ground of the Mis 
sissippi alligator It is bright yellow verging to 


orange toward the outer region, where are scattered 


a number of black, wavy markings such as are present 
in the diseased condition of the human eye described 
as retinitis pigmentosa. The whole eye-ground is stip 
pled over with irregular patches of gray hile the 
disk is white, with a mass of black pigment in the 
center and round its edge. A number of opaque nerve 
fibers radiate from all sides 

Fig. 5.—This illustrates the eye of a reptile, yiz., 
the tigrine frog. The fundus oculi is warm gray in 
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color, blotched all over with bright orange-red patches 
The oblong disk is white, surrounded on both its long 
sides with a mass of coars* ypaque nerve fibers 
tamifyineg blood vessels are evident 
Fig. 6 In this picture have the eye-ground of 
that trange Australian bird known as Mantell’s 
apteryx, or the ki rhe fundus oculi is brick red 
in color, stippled all over with a duller red. Toward 
the upper portion of the area several bright red cho 
roidal vessels are evident. The white disk is covered 
ith the rods of the pecten—a peculiar fold project- 
ng inward from the choroid through the retina. The 
pecten is a structure which is not developed in mam- 
mais. it irries the nutrient vessels of the retina, 
nd may be alternately filled with and emptied of 
blood at short notice. In a word, it is a special gland 
hich nourishes the eye with blood—blood being 


necessary to the eye for sight as it is to the brain 


jow although the pecten had been identified in the 


eyes of all other birds, it was supposed to be absent 


from the eye of the kiwi, until discovered by Mr. 
H®ad in the year 1900 The structure is very dark 
br n in color, cone-shaped, with coarse nerve fibers 


1 it. It comes nearly up to the lens; and 


siginates low down in the eye it is apt to be 
mistaken for part of the iris, which it resembles ex- 
actly in color. This peculiarity, as we have said, led 
to the actual statement that the kiwi was the only 
bird without a pecten in its eye, until the error was 
corrected by Mr. Head 

In describing the above-mentioned pictures, it has 
already been shown that the normal condition of the 
fundus oculi in certain animals resembles a quality 
which, in the human eye, would indicate the pres- 
Medical men will at once recognize 


for exam- 


ence of disease. 
this fact when looking at Figs. 1, 2 and 3, 
pie Mr 


be of considerable assistance to oculists in enabling 


Head's pictures should therefore prove to 


them to form correct diagnoses in several diseases of 


the human eye: they should also become of great 
importance to professors and students as a means of 


readily imparting and emphasizing instruction 


The whole subject of the eye and the power of 
visicn fraught with fascinating interest This 
giatement applies especially to birds. In a prelimi 
nary paper on his studies, Dr. Wood tells, albeit in 

ntifle language, an entrancing story of the miracle 
of a bird’s eye, and whets the appetite of the reader 
for the revelations which will be-made subsequently 
in the magnum opus for which Mr. Head’s series of 
pictures is being prepared. Dr. Wood insists that 


bird vision the very highest expression of eyesight. 


Beginning with the eyelids, he dilates upon the fact 


ddition to the true upper and lower lids, 
jir’s possess a third eyelid, such as is found in rep- 
With this 
third eyelid a bird protects its eye when fighting or 


tile but only as a vestige in mankind. 
seeking food—swiftly drawing down the curtain, as it 
were. Simultaneously with the sweeping of the third 
eyelid across the eyeball, a special gland comes into 
lay. shedding a copious supply of tears, which dis 
infect and cleanse the corneal surface, of foreign bodies. 

rhe retina and the optic nerve are very highly de- 
velcped in the bird’s eye, and closely resemble man’s 
Hut some birds possess a double macula, or visual 
area, in the eye, so that they are able to see before 
and behind at the same time. This double macula, 
we hieh 


vantages of 


furnishes stereoscopic vision, and all the ad- 
binocular sight, doubtless explains the 
wonderful range and accuracy of the monocular eye 
sight of eagles, hawks, and vultures. Another nota- 
ble feature of the bird’s eye is the big muscle which 
encireles the globe, enabling its shape to be changed 
in accordance with the distance of objects which are 
being regarded In a word, this muscle enables the 
eye to be 


converted instantly from a telescope into a 


microscope 


Thus is it that a bird can gee a tiny 





object at a distance of a mile, and can still pick up 
from the ground seeds so minute that the human eye 
onld or tinuuish them from dust with the aid 
ot , 

The bright of eye must have often at- 
tracted the attent f the reader. This characteris- 
tic is accounted for by t! that pra lly ever 
bird has a cornea (or hort tr parent membrane 
through which the light passes) much n conical 
than man’s Besides accounting tl brightness 
of the eye, the conical cornea explains in large meas 
ure the wonderful power and range of the vision All 
these and many other points of entranci: te t 

to birds’ eyes and birds’ vision are discu 1 

t Vood in his preliminary paper 

a word must be added as to tl 

u ! f Mr. Head’s experiences as a de 
eyes. To examine at close quar 
t 1 for lengt periods, the eye of a lion or an 
ulligator calls for ige of no common order on the 
part of the student. These with elephants, hyenas, 


bears, and snakes are a few of the beasts whose eyes 
have been studied and portrayed by this dauntless 


artist. A lion being held only by a chain, Mr. Head 
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tells how his cheeks 


were wet, and his mustache 
animal's breath. 
Head calmly 
continued his investigations and drawing until sud- 


with a roar and 


dripping, with the moisture of the 
In spite of the lion’s resentment, Mr 
denly the great beast broke away 
romped round the building, greatly to the discomfort 
of the artist and the two keepers within, and to the 
without. The darkness of the 
shed was in favor of its human occupants. The lion 
was at length cornered; and Mr. Head escaped with 
nothing more serious than a long scratch upon the 


alarm of the crowd 


back of his hand. 

Mr. Head ran a grave risk in order to secure his 
drawing of the eye-ground of the Mississippi alliga- 
tor in the London Zoological Gardens. Although the 
reptile had been in captivity for a considerable period, 
it remained quite intractable, and was in every re- 
spect a undesirable subject for close study. 
However, the tank in which it lay was drained, a 


most 


rope was passed around its huge jaws to prevent it 
from snapping at the investigator, and the creature 
was held in position by a number of keepers. Mr. 
Head then spread out his materials, lay down on a 
plank beside his gigantic subject, and so commenced 
his labors—alternately peering through the ophthal- 
moscope into the depth of the alligator’s eye and trans- 
ferring to paper what his investigations revealed, 

Some of Mr. Head’s drawings of animals’ eyes were 
exhibited in the science section cf the Franco-British 
Exhibition. The artist was awarded both a gold and 
a silver medal. Mr. Arthur W. Head has would-be 
corresponderits in many parts of the world, and he 
desires it to be known that his address is 26, Dornton 
Road, Balham, London, England. 
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Aluminium Coins, 

In 1907, the French government proposed to replace 
the bronze pieces of 5 and 10 centimes with coins of 
pure nickel, but the project was abandoned because 
of the expense which it involved. This objection does 
not apply to the present proposal to substitute alumi- 
nium for bronze. 

Aluminium is a bluish white metal, which is very 
In hardness and tenacity it is 
comparable with silver. Experiments in abrasion con- 
ducted at the French mint have proved that aluminium 


coins will be less rapidly worn by use than coins of 


malleable when pure. 


gold, silver, or even bronze. Aluminium has a metal- 
lic ring and is unaffected by exposure to the air at 
any ordinary temperature. Its extreme lightness is 
It is only 2.56 times heavier than 
Hence 


another advantage. 
water and is four times lighter than silver. 
aluminium coins could be carried in considerable quan- 
tities without inconvenience and they would be easily 
distinguished from silver coins by their lightness. 

The total 
centime pieces in circulation is estimated to be about 
(about $10,800,000). According to 
Cosmos, it is proposed to replace some 50 million 
francs’ worth of these coins with aluminium coins of 


nominal value of the bronze 5 and 10 


56 million francs 


the same denominations, to the nominal value of 63 
million frances, this expansion being made to meet the 
normal increase of demand during the ten years al- 
lowed to accomplish the substitution. The aluminium 
coins are to have the same diameters as the bronze 
coins, about 1 inch and 1% inch, but they will weigh 
only 2 and 3 grammes (about 31 and 46 grains), while 
the bronze pieces weigh 5 and 10 grammes (77 and 
154 grains). About 2,000 tons of aluminium, worth 
14 cents a pound in blanks ready for stamping, will 
be required. This represents an outlay of nearly 11 
million franes, which the cost of minting will increase 
to 12 million francs, but this will be more than 
covered by the profit derived by the government from 
the expansion of the currency, without counting the 
revenue “derived from the sale of the 5,000 tons of 
bronze obtained by melting the old coins. 
ee 

Wine Making in the Province of Shantung, China, 

Near Tsingtau, in the Province of Shantung, China, 
chiefly on the southern slopes of the Laushan Moun- 
tains, large quantities of grapes are grown, a variety 
much resembling the Tokay grape of California being 
the commonest. A kind of sweet water grape and one 
named “Markobrunner” are also grown, but blue and 
black grapes are“unknown in the region. The grapes 
are sent to Shanghai and other places for table use, 
but no attempt to turn them into wine is made. 

In the Chefoo district of northeastern Shantung, 
the hills surrounding the city of Chefoo have been 
terraced and a large winery has been in operation for 

veral years. It is said that white and red wines, 

well as champagnes, have been made, but none 
been offered for sale. As the making of wine 

has been going on for ten years, there is a large quan- 
tity on hand, and it is said that the wine is to be put 


on the market this year. The wine is to be sold in 
China only, and, considering the amount of money 
that has been expended, the price will probably be 
pretty high. The hill-land near Chefoo was bought 


by a rich Chinaman and grapes from the principal 


wine-producing countries of Europe were planted 
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under the supervision of a European expert, who stil] 
has charge of the vineyards and winery. More land ig 
being bought and planted, but, other Chinamen hay- 
ing embarked in the business, the price of suitable 
land has gone up considerably. It is reported that 
some of the vines have been attacked by phylloxera, 
immune to the pest. The 
winery is in the environs of Chefoo and the wine ig 


but most of them seem 


stored in large casks, made in sections in Austria and 
put together in Chefoo. Each barrel is marked with 
the kind of wine contained in it and the year of pro- 
duction. The cellars in which the wine is stored are 
below the level of the sea and at first were flooded 
frequently. Now they are lined with concrete. 
years were expended in their construction. 


Two 
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The Current Supplement, 
The general principles involved in the design of a 
vessel are excellently set forth by the famous ship- 
builder Leslie Denny in the current SupPLEMENT, No, 


1737. The recent flights of the Zeppelin airship 
are discussed. The best-known type of friction 
brake for imposing an artificial load on engines 


in order to measure their horse-power is the wide- 
ly-used and much-abused Prony brake. G. Everett 
Quick writes instructively on the subject of using the 
Prony brake in practical testing. Underground tem- 
perature and radium is the subject of a paper by the 
distinguished geologist Prof. John Joly. This year, as 
the subject of his course of lectures at the Royal In- 
stitution, Prof. Sir Joseph J. Thomson selected the 
properties of matter. His first iecture is summarized 
in the current SuPPLEMENT. How narrow-gage rolling 
stock may be handled on broad-gage railroads is told 
by the English correspondent of the Screntric AMeERI- 
can. Caligula’s galleys in Lake Nemi is the subject 
of a scholarly articie in which the secret of the waters 
of Nemi is explained. Prof. Jacob Reighard begins an 
exhaustive treatise on the photographing of aquatic 
animals in their natural environment. 
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Testing Gasoline for Automobile Engines, 





BY RANDOLPH BOLLING. 

Every consumer of gasoline for Automobile engine 
use should know how to test gasoline. As everyone 
knows, gasoline is a petroleum distillate; it is among 
the numerous oils that come over when crude petro- 
leum is subjected to distillation. In the trade gaso- 
line is known as 64-degree, 72-degree, and 86-degree. 
based on the 
scale, which in turn is based on the specific gravity 
of water, which is 1.000 at 60 deg. F. Baumé for con- 
venience sake made salt solutions of 10 per cent, 20 


This standard is 3aumé hydrometer 


per cent, and so on, and got out an empirical scale 
on this basis. The only practical way, therefore, to 
see if gasoline is up to the test you desire to use, is 
to take its specific gravity. This can be done in 
three ways—first, by the pycnometer or so-called spe 
cific-gravity bottle; second, by the hydrometer, which 
is standardized on the stem of the tube to read de- 
Baumé; or, third, by the Westphal specific- 
gravity balance. Of these three methods the West- 
phal baiance is by far the most accurate and conven- 
ient. With the pycnometer a high-grade analytical 
balance is required and some knowledge of the metric 
system and manipulation. With the hydrometer you 
cannot be sure that the graduations given by the 
With the Westphal bal- 
have a neat 


grees 


manufacturers are correct. 
ance all these 
physical instrument, held in a small wood box and 
the most accurate system of measuring specific grav- 


troubles vanish. You 


ity known to science; besides, the instrument is sold 
at an exceedingly low price by chemical and physical 
supply houses. If the reader has on file the ScrentTiric 
AMERICAN SUPPLEMENT of March 21st, 1891, he will find 
an exceedingly good cut of this apparatus in use with 
special cooling or heating device, that is ordinarily 
not required, as all that is necessary is to chill the 
gasoline to 60 deg. F. and take the reading... On using 
the Westphal balance, the instrument is adjusted s0 
that the needle points match. Then the glass cylin- 
der is filled with gasoline and the riders suspended on 
the arm until the needle points again match. The 
specific gravity can then be read off the arm directly. 
In order to convert specific gravity into degrees Baumé, 
at 60 deg. F.: 


Specific Gravity. Deg. Baumé. 


eS es te SS bb caddnlbei dts ete 50 
NE as 8G 6a we wk oe tended a veeens 51 
Ee Oe oe Pe ee ee ee ee eee 52 
I 5a awh sah beska eb daeh eeawacw eres 53 
RO heise ba wean Cees <hides otccenees 54 
CE i th Jaw andes Pane ae wretesetcaere 55 
PE «coves tobkcee bc dawes ds bet~eideeneee 56 
0.7606 «.2..% FE re ree ry eee es ee 57 
CBOE bie eves ddan ada tacdsbd sens cateies 58 
OUR a Sa seni ca ee 59 
OOOO 5 vo swnetcesteoesi yao. cakes 60 
Be Pee Pe 9 ee ee 70 


This test of gasoline by taking the specific gravity 
is the only one that can be depended on. 
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Correspondence. 


A CORRECTION FROM PANAMA. 


To the Kditor of the Scientrivric AMERICAN: 

On page 118 of the current volume of the Screntiric 
AmertcAN is shown a picture entitled “New Police 
Headquarters.” People seeing this illustration will 
think us a rather unruly lot to require such a large 
general police office. The building is really the new 
administration building, and houses the offices of the 
governor of the Canal Zone, the sanitary departments, 
the quarantine offices, the police offices, the collector 
of revenues, customs and posts, the office of the secre- 
tary of the Commission and of the Canal Record and 
a pay office. 

On page 119 is shown “one of the better-class resi- 


dences.” This is in no way one of the “better-class” 
residences, but is one of plain boards, cheaply con- 
structed and shoddy in every particular. “Better- 


class residences” in Panama are of stone, brick, ce- 
ment or mamposteria (a sort of mixture of large and 
small stones and mortar). 

Thinking you might wish to correct so false an im- 
pression as the illustrations will no doubt make, I am 
taking the liberty of sending you this information. 

Ancon, Panama. E. C. McFartanp, Chief Clerk. 


+ Oe —_——— 


RAINMAKING BY EXPLOSION. 


To the Editor of the Screntiric AMERICAN: 

In your issue of March 27th you criticise severely— 
and perhaps justly—attempts to create precipitation 
by means of explosions in the upper atmosphere. But 
have you touched the root of the subject? 

There is water in the shape of vapor at some alti- 
tude everywhere, even over the most arid parts of 
the globe. This has been well proven. To cause its 
precipitation, all that is needed is a local fall of tem- 
perature in the moisture-laden layer to the dew point, 
and perhaps the presence of a certain amount of dust 
particles or their equivalent. Such a fall is brought 
about naturally by impact, either against a cold layer 
above or below, or the chilled slopes of a mountain 
range or peak. Such impacts result from complex 
movements depending upon the rotation of the globe 
on its axis and around the sun, and upon the aerial 
tides produced by the sun and moon. 

You are doubtless quite right in assuming that no 
explosion effected by any human means would be 
powerful enough to act as a substitute for any of the 
above-mentioned processes in their entirety. But, is 
it not possible that an explosion, or some other im- 
pulse correctly applied at the right place and time, 
would produce a sudden local change of conditions 
sufficient to start in movement a chain of phenomena 
that would naturally lead up to a precipitation? That 
is perhaps all that we can hope to do. The forces 
about us, and particularly those that operate upon 
the atmosphere, are continually in a state of unstable 
equilibrium. The air lies (or moves) in layers, each 
of which differs in density, in temperature, in chemi- 
cal composition, and in content of vapor. All the ma- 
terials for a downpour exist. One will surely occur 
as soon as the proper conditions are brought about. 
The change has its inception in some small incident 
involving the expenditure of but an _ insignificant 
amount of external energy. The rest follows as a 
matter of course. 

The use of explosives is simply an effort to start 
natural forces into motion, to change their direction, 
or to alter the procession of events to our advantage. 
That success is attained so seldom is probably due to 
the haphazard method of conducting the experiment. 
Before such an attempt, tie condition of the air above 
the locality selected shouid be carefully studied, with 
the object of ascertaining as correctly as possible the 
altitude at which the moisture-laden layer exists at the 
time, the general course in which it is traveling, the 
temperatures above and below it, the effects of sur- 
rounding topography, etc. These known, is it not 
likely that explosions from captive balloons at the 
proper altitude would initiate movements culminating 
naturally in precipitation? 

There are other agents also that might advantage- 
ously be employed. Take the case of a locality in some 
arid region, say western Kansas or eastern Colorado. 
Assume that experiments with kites and captive bal- 
loons proved that during July a moisture-laden strat- 
um, traveling northwestward at an altitude of a mile, 
was generally to be found. Above and below it the 
air would have different temperatures, density, and 
direction. Now, what would happen if a shell, loaded 
with liquid air, was exploded at the right point in, 
above, or just below the layer containing the sought- 
for moisture? A trained meteorologist could perhaps 
answer the question. 

That man will in time obtain sufficient knowledge of 
the phenomena of the upper air to enable him to 
produce precipitation almost at will, and almost any- 
where, is the belief of many thinkers. The subject 
is one that might advantageously be taken up by the 
Carnegie Institution of Washington. We need spe- 
cific information as to local atmospheric conditions 
throughout the year over regions where the rainfall 
is deficient. With this carefully collected and studied, 
there are probably several ways by which the natural 
course of the phenomena may be altered, at a trivial 
expenditure of external energy, and desired effects 
produced. THEODORE F. VAN WAGENEN. 

Zacatecas, Mexico. 





FORMULEZ FOR OBTAINING INTEGRAL SIDES OF 
RIGHT-ANGLED TRIANGLES. 


To the Editor of the Screntivic AMERICAN: 

In a recent edition of the Screntrric AMERICAN there 
appeared several formule, derived by Dr. Hands, of 
Victoria, B. C., for obtaining integral sides of right 
triangles. While these formule are very ingenious, 
they distinguish two cases, namely, odd and even. I 
Venture to suggest the formula n’ + 1, where n* + 1 is 
the hypotenuse, and n?—1 one leg, irrespectively of 
the character of n. The second leg is necessarily 2n. 





Scientific American 


> 


Thus n=2 gives 5, 3, and 4. 
nm=3 gives 10, 8, and 6. 
= 4 gives 17, 15, and 8. 
n=5 gives 26, 24, and 10, etc. 
When is odd, the results may be divided by 2. When 
n=1, the hypotenuse and leg are equal and coincide. 
Joseru F. Rrrv. 
College of the City of New York. 





To the Editor of the Screntiric AMERICAN: 

Dr. Hands’s interesting letter has put me in mind 
of a small investigation of my own, which may or 
may not be original. 

There exists a general type of quadrilateral figure, 
which may be called a birectum, having two opposite 
angles right-angles, and consequently 

e+? + Ce 

Find a general method by which integral values 
may be provided for a, b, c, d. 

From the question, we have 

ae—e?=—F— 
or (a—c) (a+c) = (b—d) (b+ d) 

It is clear, therefore that the process will consist in 
factorizing some number in two different ways. 

Moreover, a little consideration will show that, in 
both cases, the factors must differ by an even num- 
ber [since, for instance, (a + c) = (@a—c) + 2c]. 


ad cL 
c 6 


No prime number gives two factorizations; but take 
an odd number, such as 15, that is not prime, 
We have 15=3 X 5=1 X 15. 
The factors differ by 2 and 14 respectively, and so 
we may write the equation of factors 
(4—1) (4+ 1) =(8—7) (84+ 7) 
whence 4* — 17 = 8? — 7? 
and 24+ 7?7=—??+P 
In the case of an even number, such as 24, the fac- 
torization 1 < 24 gives a difference of an odd number 
between the factors, and so is unsuitable. 
But 24= 4X 6==2 Xel2 
whence (5—1) (5+1) = (7—5) (74+ 5) 
5? — 12 — 7? — & 
or 5? + 5? — 7 +-1? 
[The factorization 3 * 8 would be unsuitable.] 
And so in other cases. 
It will be noted that a circle can always be described 
about a birectum. 
Imo 8. ALLEN. 
London Institution, Finsbury Circus, London. 





Motor-Boat Baces at Monaco, 


The motor-boat races at Monaco last week were very 
interesting. Among the competitors were the “Dixie 
Il.,” which won the international race in Long Isl- 
and Sound last fall, and the “Standard,” another new 
American boat, with very powerful double-acting gaso- 
line engines. 

The chief race, the first day, was for the prize of 
Monte Carlo. This race was for the high-powered 
racers, and was over a 5(0-kilometer (31.07-mile) course, 
There were five starters, the first boat across the line 
being the “Alla-Va,” which was of the hydroplane 
type. The “Panhard-Levassor,” which has the same 
power plant as last year, namely, four 4-cylinder, 120- 
horse-power motors connected together in pairs and 
driving twin propellers, crossed the line second, and 
was closely followed by the “Wolseley-Siddeley II.” 
The last-named boat quickly overhauled the Panhard, 
and was in first place before the first round was half 
over. The “Alla-Va” abandoned the race in the first 
round. The “Wolseley-Siddeley” and the “Panhard” 
ran a very close race. The “Wolseley” increased her 
lead up to the last round, but in this round the “Pan- 
hard” gained three seconds, and at the finish she was 
showing greater speed than at any other time. The 
“Dixie Il.” could not be driven at full speed on ac- 
count of the rough sea. The official times of the Eng- 
lish, French, and American boats were 49 minutes 
4-5 second (37.95 miles an hour); 49 minutes 14 3-5 
seconds (37.85 miles an hour); and 1 hour 28 min- 
utes 2-5 second (23.08 miles an hour). The failure 
of the “Dixie” to make her usual speed on account of 
the rough sea was a disappointment to American en- 
thusiasts. Those interested in hydroplanes were also 
shown that these speedy craft could not operate in 
rough water. The pounding of the waves against 
their flat bottoms would soon demolish them. An in- 
cident of the first day was the sinking of the German 
racer “Prince Heinrich.” This boat was built and 
launched in seventeen days, but she was so flimsy 
that the hull split open and the boat sank. All the 
crew were rescued. Another race on the first day, 
April 5th, was for single-cylinder cruisers. A 50-kilo 
meter course was covered by the “Sizaire-Naudin” in 
1:43:13, and the “Nautilus-Anzaui II.” was second in 
2:42:33. 

The second day was taken up with races for tlic & 
and 12-meter cruisers. These races were run under 
good weather conditions, although the sea was more 
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or less agitated. Fifteen boats started in the 8-meter 
cruiser race, and six abandoned the race before it 
was half over, one of these being Mr. Moore-Brabazon’s 
“Brabancgonne,” which was the favorite. The race 
was won by another English boat, the “Gyrinus [1.,” 
which was built and engined by Thornycroft She 
covered 50 kilometers (31.07 miles) in 1 hour 31 min- 
utes 53 seconds, at an average speed of 20.29 miles an 
hour. The “Fleur-d’-Eau,” a Swiss boat, was second, 
and the “Excelsior “Buire V.,” a French boat, was 
third. In another 50-kilometer race, in which ten 
boats started, there were four hydroplanes. All of 
these craft suffered from vibration and pounding of 
the waves. The race was won by a boat of the ordi- 
nary type, the “Liselotte.” the hull of which wag built 
by Tellier and fitted with Mercedes engines. The 
time was 1:6:37—an average speed of 27.98 miles an 
hour. The Fauber hydroplane, fitted with a Motobloc 
engine, was second in 1:16:11; and the “Ricochet XII.” 
third in 1:22:29. The 12-meter boat race was won by 
the “Delahaye” hydroplane, which shot ahead at the 
start and maintained its position to the finish, al- 
though buffeted by a heavy sea. The time of the win- 
ner was 1:13:55, The “Alexander-Mercedes Ii.” was 
second in 1:23:46, and the “Megevet-Picker IV.” third 
in 1:24:50. 

On the morning of the third day three 18-meter 
cruisers covered the 50-kilometer course in fast time 
The sea was calm, which enabled them to make an 
excellent performance. The winner was the “Chanti 
cleer,” fitted with a Brasier engine, its time being 
1:9:2. The “Tele Mors” was second in 1:13:50; aod 
the “Lorraine” third in 1:28:20. In the afternoon the 
eliminating contest for the Trench boats for the in- 
ternational Grand Prize Race was Icld. The “Pan 
hard” led throughout, and finished the 50 kilometers 
in 1:47:24, an average of 17.37 miles an hour. The 
“Ricochet” was second in 2 hours 17 minutes, and the 
“Fauber” third in 2 hours 52 minutes. The last two 
boats mentioned were hydroplanes. They and the 
“Panhard” were the only boats that finished out of 
eleven starters. 

The long-distance race was held on the fourth day 
Out of 33 cruisers which started in this 200-kilometer 
(124.3-mile) race, only five finished. The winner was 
the “Chanticleer.” Her time was 4:45:58. correspond- 
ing to an average speed of 26.08 miles an hour. The 
“Tele -Mors” was second in 5:6:36, and the “Alex- 
ander-Mercedes II.” third in 5:42:27. The “Megevet- 
Picker IV.” and the “Odette” were the only other 
boats that finished. The “Gallinari” held third place 
until within half a mile of the finish, when she broke 
down. 

The most important race, called the “Coupe des 
Nations,” was run under ideal weather conditions on 
April 9th. The distance was 100 kilometers (62.14 
miles). There were seven starters, France was rep- 
resented by the “Panhard-Lavassor,” the “Fauber 
Labor-Motobloc,” and the “Ricochet XI11."; Germany 
by the “Liselotte”; Italy by the “Nibio”; Great Bri 
tain by the “Wolseley-Siddeley I1.”; and America by 
the “Dixie II.” The “Standard,” which had been prac- 
tically rebuilt, cracked one of her cylinder#e while 
being tried out, and was unable to enter the race. The 
start was a fine one, the “Wolseley” leading cver the 
line and being closely followed by the “Dixie IT...” 
the “Panhard,” and the “Liselotte.” At the end of 
the first round, the “Wolseley” led the “Panhard-Levas- 
sor” by but 20 seconds, while she was a full minute 
ahead of the American boat. The cther craft were 
left far behind. On the second round the “Panhard” 
appeared to be losing, and at the end of the fourth 
round the British boat was three minutes ahead of 
her, was running better than usual, and taking the 
turns at high speed. An exciting moment was at the 
end of the fifth round, when the “Dixie I1..” which 
had been gradually gaining over the “Panhard,” caught 
her at one of the turns, the two boats rounding the 
buoy together. After three more buoys had been 
passed, the “Panhard” again forged ahead of the 
“Dixie,” but the latter made faster time on the 
straight-away, and before the end of another round 
she again passed and left behind the “Panhard.” At 


the end of the eleventh round the “Wolseley” was $ 
minutes ahead of the “Dixie,” and the lat was 2 
minutes ahead of the “Panhard.” T! Liselotte” was 


lagging far behind, but running steadily lust after 
finishing the thirteenth round the “Dixie II.” aban- 
doned the race, owing to the breaking of its water- 
Two minutes later the “Panhard” 
came to a stop connecting rod had broken and 
punched a hole in the bottom of the boat. She was 
towed to the pier, and sank just after reaching it. 
With these two boats out of the race the “Wolsel 
Siddeley” won easily in 1:55:3-5. Her average spee 


circulating pump 


was 32.25 miles an hour. Both the “Fauber” and the 
Ricochet” hydroplanes had engine trouble during the 
race. The latter boat abandoned the race in the teath 


round. The Italian bout covered but three rounds 
Late in the afternoon the “Gobrot racer took fire 
and was considerably damaged. 
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THE ALASKA-YUKON EXPOSITION. 
BY WILLIAM MONT 

UKON and Alaska will b 
ymmemorated this year in 

a brilliant exposition lo- 
cated on a site which was 
once a virgin forest of the 
Northwest, but which now 
presents an array of glitter 
ing palaces. In this city it 
has installed a more mod 
ern electric equipment than 


has the town of Seattle it 





self, a water system which 


is supplied by a glacier-fed lake high in the Cascade 
Mountains, and a splendid sewer system A quarter 
million electric lamps light it by night, and 5,000 kilo 
watts elect power, generated by a plunging river 
in the hills, turns the multitude of wheels 
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cover as could be, has been preserved, with the result 
that domes and cornices and pergolas of glowing staff 
gleam through the intense greens of the native woods. 
Not less than three of the exposition buildings are of 
while four others are 
frame and log 


permanent concrete and brick, 


of beick, hewn timbers, and heavy 
construction 
When the 


the fair, it was with the proviso that not less than 


State appropriated a million dollars for 


$600,000 of the sum should go into permanent struc- 


tures which, at the end of the exposition, should re- 


vert to the University of Washington, the exposition 


grounds being upon a portion of the magnificent estate 
with which the State college is endowed. Thus, while 
many of the exposition buildings are of the conven- 
tional construction of plaster staff, the most notable 
among them are fireproof structures 

structures, probably the 


Of all of these permanent 


auditorium is the finest. It has a reinforced con 


APRIL 17, 1909, 
The Washington State building and a pumping sta- 
tion which will provide 8,000 gallons of 
minute for the Cascades and with a 
huge structure of fir none of them of a lesg 
diameter than five feet, complete the list of permanent 
The log building will be used during the 
At the end of the 
fair it will become the forestry school of the Univer- 
sity It respects the 
remarkable structure on the fair list, and, for 


water per 
Geyser Basin, 


logs, 


buildings 
exposition for the forestry exhibit. 


is a stupendous pile; in many 
most 
the thousands of daily 
flock to the grounds, it is the chief point of interest, 

The exposition 
the Cascade Court. 


pre-exposition visitors who 


central feature of the scheme is 
Down it for a distance of 500 feet, 
thousands of gallons of water plunge over a series of 
dams, which break the stream into a raging, crystal 
torrent. At the foot of the fall is a huge basin, i 
which is reproduced “Old Faithful,” the geyser which 


has contributed most largely to the fame of Yellow- 





That the Northwest may give the Alaska-Yukon crete foundation and brick walls. While its floors stone Park. The exposition’s “Old Faithful,” like the 
Pacific Exposition to the world during the coming are of hard woods, it is otherwise fireproof. It has original, sends jets of water high into the air at one- 
summer, it has expended in twenty-four months ter 1 seating capacity of 4,000 on the main floor, with minute intervals, and presents a truly splendid spec- 
million dollars, and has performed such feats of engi half as many more in its balconies. During the ex- tacle 
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neering and construction that, in these features alone, 


it will be worth a transcontinental trip 

The e is upon t banks of twe gem-like lakes 
which lie withir limits of Seattle They are girt 
with woods of Dou; f ind their banks, except 
upon the city side, merge rapidly into the snow-capped 
mountain ranges which are the ramparts. Al 


most overlooking the grounds, and forever in view. are 
Mount Rainier 
Mount 


magnificent 


the highest peak in the United States 
Constance, and the spire of Mount Baker, a 
ampitheater in which to hold a world 
ongress 

more than ninety per cent 


rhe exposition is now 


complete, and the opening day is June Ist, wl 
! e that, when the day arrives, the expo 
f hed to its most remote detail. It 
will be the « orid’s fair which has opened com 
plete the d f ed 
Modern Fre I sance prevails in the architec- 
ture, with the exception of the group of buildings 


erected by the United States government. which are 


in the Spanish renaissance. Construction has been 


carried on with every regard for the natural beauty 
of the 


grounds, and as much of the original forest 


Looking down Yukon Avenue. 
THE ALASKA-YUKON EXPOSITION. 


position it will be used for all extraordinary indoor 
gatherings and special day celebrations. It will later 
be used by the University as a general assembly hall 
So large is it, that it will more 
than supply all of the needs of the University in this 
line for the next twenty years. 

The Fine Arts Palace of the exposition is to become 
the school of chemistry of the University. It is abso- 
floors 


and lecture room. 


fireproof in construction, the being of 
reinforced concrete apd the walls of brick. Its sills 
and all courses are of pressed steel. During the ex- 


notable art display 


lutely 


position it will house the most 
ever made by an exposition, France and Italy haying 
been more than generous in the way of loan exhibits, 
ind artists the world over having competed for entry. 
Hall, has passed, 


ll! become the University School of Engineering. It 


Machinery when the exposition 


\ 


is another of the fireproof structures very similar in 
Arts Palace. These three 
finished in terra-cotta brick. Indeed, 
will be the exposition color, in so far as 
concerned. All of the staff struc- 
tures will be of this tone, the eye-racking white of 
other expositions having been done away with. 


its essentials to the Fine 
buildings are 
terra cotta 


all exteriors are 


_Basin 


By night, the cascades are made to glow by power- 
ful electric lamps placed under the water at the lips 
of the dams, where they are amply protected by heavy 
hoods. The lamps are behind glass of the prime col- 
orsand fhe shading is from the lighter tones, in 
the center, to the darker tones on the edges. Geyser 
is similarly illuminated. 

It is not top be taken from this that the Alaska- 
Yukon-Pacific Exposition will rely solely upon beauty, 
natural and enhanced, and upon tlieatrical effect, to 
attract. Quite the contrary. Nature has provided so 
much and at so little expense to the exposition that, 
magnificent as the scenic properties are, they are alto- 
gether incidental, from the exposition standpoint. 

It is upon the unusual that Seattle places its chief 
reliance. The exposition will show more things and 
people that have never been shown before, than any 
other exposition has ever shown. It is not to be an 
exposition of “Vienna Praters,” “Old Heidelbergs,” 
Belgian laces, and Bohemian glass, although all of 
these things will be there. 

At no world’s fair has Japan made such an exhibit 
as it is now installing at the Alaska-Yukon-Pacific. 
The same may be said of China. The United States 
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Machinery hall, one of the permanent structures. 
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The Auditorium, one of the permanent buildings. 


The manufacturers’ and mines building and geyser basin. 
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overnment is expending $600,000 that th: 
and Alaska may be 
they are, instead of 


Philip 


pines shown for the 


Hawail, 


wonderful lands the very queer 


and unprofitable places contemporary romancists have 


made of them 


and the South Sea which means Tahiti, 


the 


be shown for the 


UOceanica 


and other picturesque and prolific isles 


first time in their history One 





idea is obtained of these countries from a Midway 


correct and 


from 


another compre 


Seat- 


concession.” ine 


exhibits the und products. 


bits 


hensive people 


tie will offer not concessions 

tremen- 
will be 
Domin- 
purpose 
its 


its 

north, 
The 

this 


Canada, with its rich provinces, and 


dous. wealth-producing reache to the 


ven such exploitation as never before 


ion itself has appropriated $100,000 for 


te railroads are equal amount, and 


pending an 


ndividuall ery much more Taking ad 


the same opportunity are the Pan-American 


America generally 
ibits 


South 
down to the United 
attracted 
ttle has 


Bringing the matter of exh 


history ha such 
ifact 


“Gateway to 


exposition in 


vely interest among man irers Se: 


alled the 


the 


heen < the Orient for 
Hong Kong 
passage than 
the Occident 


business— 


route to Yokohama and 
by the 
Orient 


the reason that 
northern 
that 
part of 


shorter 
by any other It is in the 
do the 


most of its 


its 
the 
captains of 


is preparing to major 


make the millions—during centuries 


America’s industry 
take full 


Orient 


to come wherefore 
advantage of an 
that 


what 


are more than op 
the 


the 


eager to 


portunity to show the what it has 


needs, and learn at the time 


has by 
idea of 


Orient 


same 


Orient way of barter 


of the result 
is known that, by 


exhibits 


Some the scope and volume 
had 


the 


int display is to be when it 


conservative estimate intrinsic value of 


now on the grounds of the exposition is $55,000,000. 


But neither do trade and scenic beauty make the 
ideal exposition combination. When the world takes 
a day off, it is for the pleasure and recreation that 
are to be had of it All trade would make anyone 
tired, and even the Alps grow stale so, by way of 
leaven, the Alaska-Yukon-Pacific has given as much 
thought, almost as much money, and quite as much 


interest to its out-and-out amusement features as to 





any other consideration In Chicago it was “The Mid 
way,” in St. Louis, “The Pike.” In Jamestown it 
was the War Path,” and in Portland, the “Trail.’ 
In Seattle, it will be the “Pay Streak.” The Streak 
as at present out is three-quarters of a mile 
idng, and for every site upon it there were not less 
than ten applications. As a result, the concessions 
department has been able to choose only the highest 


world 
made of it. It 
Arab 
“cut-ups” 


the 


mopolitan selection it 


class features that has to offer, and a cos 


has will be fun 
the 
The 


been conjured to make the Seattle show notable 


sees it, as it is in 


of every nation 


as the Turk has it, as 
Canton and Singapore 


have 


and consequently there will not be an amusement fea 
ture shown, which does not at the same time offer 
an actual educational value. One Chinese concession 


ig expending $15,000 on its staff buildings alone; while 
which will install a typical Tokyo 
yen on 
arrangements. It much money 
old Japan to Seattle, without losing 
glamor 

the Northwest 


a Japanese company 


tea garden and theater, is spending 25,000 


its preliminary costs 
te move a bit of 
of its 


So far as 


apy 
is concerned, the exposi- 
and Seattle will be 
exponent of the exposi- 


tion ts 


found 


no longer an experiment 


hereafter a vehement 


tion idea. Were that to happen to-day which would 
stop every wheel and prevent the fair, the Northwest 
would none the less count an ultimate profit, although 


with much regret The value of the advertising which 


the Northwest has received as a direct result of its 


exposition enterprise has 


than 


whatever 


is beyond computation. It 


served more all other advertising and exploita- 


tion of nature to lead the East from its smug 


provincialigm to a realization of the West’s trade im 


portance 
upon the Alaska-Yukon-Pacific 


ose 


When the gate 


Exposition next Octol the eminence of the North- 
west in the world’s future trade relations will be ad- 
mitted, and no longer denied !, in the mind of 
the Northwest, that’s worth ten millions of money 
any day in the 365 


—_--- —- ——_ »>~-+oer a> —__—_ 
The Museum of Safety and Sanitation, 


The Museum of Safety and Sanitation has its office 


at the United Engineering Societies Building, 29 West 
39th Street The objects of the Museum are to study 
and e Means and methods of safety and sani 

thereof to any and all pub- 
lic or pr occuy vhatsoever, and of advanc- 
ing knowledge of } ired ject and to that end 
to iblish and maintain expositions, libraries, and 
laboratortes and their bra vhere all matters, 
means, and methods for improving t! general con 
dition of the people as to their safety and health may 
be studied, tested, and promoted, with a vis to less- 





Scientific American 


the 
suffering and premature death; and 


the number of casualties and avoiding 


causes of physical 


ening 
to disseminate the results of such study, researches, 
and tests by lectures, exhibitions, and other publica- 
tions. 

Announcement has just been made of the election 
of the following officers of the Museum of Safety and 
Acting president, Philip T. Dodge; vice- 
Charles Kirchhoff, T. C. Martin, Prof. F. 
and R. W. Gilder; Robert A, 
Plan and Scope Committee, Prof. F. R. Hut- 


Sanitation 
pre sidents 
R. Hutton, treasurer, 


Franks; 


ton, William J. Moran, Dr. Thomas Darlington, H. D. 
Whitfield, and P. T. Dodge; director, William H. Toi- 
man Among the charter members are C. H. Dodge, 


Elbert H. Gary, Richard Watson Gilder, Dr. Thomas 
Darlington, Charles Kirchhoff, T. Commerford Martin, 
Philip ‘1 Prof. E. R. A. Seligman, Irving 
Fisher, William J, Moran, Henry D. Whitfield, A. R. 
Shattuck, and Prof. F. R. Hutton. 


— 
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AN EXPERIMENT WITH A GLIDER. 
At Morris Park recently Mr. Wilbur R. Kimball, the 


I odge, 


- 





ecretary of the Aeronautic Society, tried a Chanute- 
type glider in a new way. Instead of hanging from 
the machine and jumping off an elevation, as is usual- 
ly done with a machine of this kind, Mr. Kimball 


tried launching it upon a starting rail by means of 
a catapult consisting of a dropping weight like that 
used by the Wright brothers. This catapult and start- 
was built by members of the Aeronautic So- 
ciety last fall, but it had never been used before. The 
tested with and was 


mounted upon two small wheels, so that it could run 


ing rail 


glider to be was fitted runners 

















KIMBALL’S GLIDER TURNED UPWARD BY A WIND 
GUST WHEN SHOT FROM THE CATAPULT AT 
MORRIS PARK. 
along the rail. The from the catapult ran 
around a pulley at the end of the rail and then back 
to the glider. A loop in the end of the 
slipped over a hook so placed on the glider 
the the the 

off automatically allow it to soar. 

When all was ready, Mr. Kimball seated himself in 
the glider the handle that worked the 
horizontal, or rudder. Just as the weight 
fell, a sudden gust of wind struck the aeroplane and 
lifted it in front. The rope slipped off, and the ma- 
chine shot skyward, as shown in our photograph, Mr. 


rope 


rope 
hat 
would slip 


was 
when 
end of rail, 


it reached rope 


and 
and grasped 


elevating, 


Kimball being unable to regain control of it by means 


of the horizontal rudder. It quickly fell again, while 
remaining in the position shown, and was reduced to 
broken sticks and cloth. Mr. Kimball 
sprained his back, but was otherwise uninjured. Had 
it not been for the sudden wind gust and the detach- 
ing of the rope, it is probable that a good glide would 


Nevertheless, it is 


a mass of 


have been made. preferable, in 
making gliding experiments, to run down an incline 
against the wind, rather than to be projected sudden- 
ly forward. 








Death of Dr, Willlam H,. Edwards, 


Dr. William Henry Edwards, the naturalist, died on 


April 3rd, 1909, at his home, Coalburgh, W. Va. He 
is 88 years old 
Dr. Edwards was born in Hunter, Greene County, 
New York, in 1822. He was graduated in 1842 from 


Williams College, which later gave him the degree of 


LL.D. In 1846 he made a trip up the Amazon, study 
ing butterflies chiefly, but collecting other objects of 


natural history. He published “Voyage Up the Ama- 
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zon,” and later traveled over this country studying but- 
terflies, and published in 1879, 1884 and 1897 
on “The Butterflies of North America,” which 
were so costly as to be almost exclusively by 
reference libraries. He also contributed 160 papers on 
Lepidoptera to the Canadian Entomologist, and wrote 
entomological papers for other journals. 


three 
series 


used 
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San Francisco Catches a Wireless Telegraph Message 


from Japan, 
For four months past the operators of the United 
Wireless Company on Russian Hill, San Francisco, 


have heard indistinct signals, which they believed to 
come from some amateur operator trying to send mes 


sages. But when they were heard regularly on “good 
wireless nights,” the operators thought that they came 
from some station the Atlantic On October 
1ith telegraphic communication was 


lished between San Francisco and Honolulu, the oper 


on coast 


wireless estab- 


ators at which cities communication daily. 


Early in 


were in 


November a new receiving apparatus was 
installed at the Russian Hill station and the messages 
The 


he believed them to 


began to be heard with much greater clearness 


Honolulu operator had said that 


come from Japan; and the San Francisco operator, 
finding that they were not in the International Code, 
began to be of this opinion also, Japan and China 


being the only two countries that use their own codes 
in transmitting wireless messages. At last a copy of 
the Japanese code was found, and some of the code 
words In the early morning of No- 
vember 24th Lawrence Malarin, one of the operators at 
the Hill felt certain that he 
one Japanese station in communicafion with another. 


were translated. 


Russian station, heard 
As the nearest wireless station in Japan is Yokohama, 
the 5,761 miles at 
This is a world’s record for receiving a wireless mes- 
San 


message must have come least 


sage Fraacisco wireless telegraphisis are al- 
ready discussing the possibility of establishing regu- 
lar communication with Japan; but the small receiv- 
ing instruments at present in use in Japan will pre- 
vent the Japanese from picking up a from 
The latest receiving instruments 
so that Japan could 
have the use of them only by permitting the company 
As 


patent in 


message 
any great distance.. 


are patented and are not on sale; 


that owns the patent to erect a station in Japan 
but a hold a 
and the secrets of the wireless companies are 


no one native Japanese may 
Japan 
said to be too well guarded to permit of the Japan- 
likely 


there will be regular wireless communication be- 


ese does 
that 
tween Japan and the United States for some time to 


come. 


copying the instruments, it not seem 


Lawrence Malarin says that, before picking up the 
he from the battle 
800 miles out from Honolulu, and one from 
transport that was 1,200 miles beyond the 
Islands. Malarin has received several let- 
ters of congratulation from wireless telegraph experts 
on his remarkable work. 


Japanese received one 
ship fleet, 
an 


Hawaiian 


message, 


army 
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Fluorine in Enamels, 

Compounds of fluorine, including fluor spar and the 
fluorides of sodium and aluminium, separate or com- 
bined natural or artificial cryolite, are 
ployed with advantage in the production of enameis, 
and especially of opaque white enamels. According to 
a French writer the fluorine 
greatly exaggerated and misunderstood. In firing the 
fluorine is eliminated in the the 
volatile fluoride of silicon and the resultant enamel 
should contain no fluorine if the original mixture is 
quite homogeneous. Hence the fluorine no effect 
on the opacity of the enamel, which is due to alumina 


as now em 


influence of has been 


entirely form of 


has 


Nevertheless, the fluorine com- 
pounds possess the merit of lowering the fusing point 
and facilitating the perfect fusion of the 
especially if they are very thoroughly and intimately 
mixed with the other ingredients. 


or silicates of alumina. 


enamel, 


—~o + Oe 
The Japanese Telegraph Code, 

The Morse signals used in telegrams written in the 
Japanese characters are fifty in number, in addition 
to those representing figures and the signs of punctua- 
tion, etc., says a writer in St. Martins LeGrand. These 
signals are partly composed of those representing the 
Morse alphabet, and partly of additional combinations 
of dots and dashes. 

Telegraphically speaking, about 3.65 Japanese letters 
are equivalent to one word in English, which on an 
average consists of 4.67 Morse letters, and therefore 
ohne Japanese Morse signal. It may be perhaps in- 
teresting here to note how Japan is related telegra- 
phically to foreign countries. Of the whole number 
of foreign messages forwarded or received, and which 
amount to some 800,000 a year at present, about 40 per 
are credited to Korea, 28 per cent to China, 
9 per cent to England, 7 per cent to the United States 
4 per cent to France, 2 per cent to Russia, and 4 per 
cent to all other countries. 


cent 




















FURNISHING THE WORKSHOP.—VI. 


BY I, G. BAYLEY, 


(Continued from the issue of April 3rd.) 
THE LATHE. 
The lathe shown in dotted lines, in Fig. 13 of the 


Scientific American 


is 6% inches, the width being the same as the bed 
of the lathe, namely, 7144 inches. The V-shaped open 


ing for the belt is 21% inches wide, being a continu- 
ation of the section marked 2, in Fig. 17. The mor- 
tises for the wedges are spaced 1% inches from the 
ends and should be cut 2% inches from the bearing 
face of the head-stock, so that when the wedges are 
driven home the stock will be drawn up tight. The 
wedges are made from hard wood, rounded along the 
edges and ends. They are about 6 inches long, and 
should have a taper of about % inch, likewise the 
mortises. 

The tail-stock, EZ, is 7% inches wide, to suit the 
width of the lathe-bed. The guide, a, is 1 inch thick 
by 7% inches long. It is secured to the stock with 
screws, allowance being made for enabling the stock 


299 


the heaa-stock, to .ake the thrust coming upon the 
spindle, or chuck, K, when work is being turned in the 
lathe At M is shown a %-inch adjusting screw 
with the end brought to a cone-shaped poiat. The 
plates, G, are tapped to suit, and are secured to the 
stock, flush with the outside face, with wood screws 
The corners throughout the job are chamfered, and 
the surfaces made smooth. 

The power is obtained by running a belt from the 
6-inch pulley under the table of the saw, as shown 
in dotted lines on Fig. 13, or can be run direct from 
the driving wheel, by lengthening the saw belt. Should 
it be desired to make a foot-power lathe, a couple 
of bearings can be secured to the blocks B, and a 
crank shaft run through. The fly-wheel should be 
heavy, and a light guard should be placed around, as 
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Fig. 16.—THE COMPLETE LATHE. 


last instalment, is illustrated and described in the 
following notes 

The legs, A, are made from 2x 4-inch timber, 3 feet 
3 inches in length. They are spread 5 inches at the 
top, and 1 foot 6 inches at the bottom; the 4x 6-inch 
pieces, B, being cut to fit between each pair. 

The lathe-bed, C, is 5 feet 6 inches long, made of 
3-inch by 71-inch lumber. A 2-inch-wide slot is cut 
out of the center, running the length of the pieces, to 
withir 2 inches of each end, as shown in the general 
view of the lathe, and in larger detail in Fig. 17. A 
more accurate job will be the result, if a slot is cut 
in a solid piece of timber, instead of using two lengths, 
joined together at each end, with distance pieces 

The right-hand pair of legs shown in general view, 
Fig. 16, is 6 inches from the end of lathe-bed, while 
the other pair is 9 inches, on account of the head 
stock which overhangs them. The half joints for 
these legs are marked 1 in Fig. 17, a section being 
given bearing the same number. 

The joints, marked 2, are for the head stock, D. 
There is need for only one of these, on the belt side 
of the lathe, but two are shown in case the lathe 
should be turned into a foot-power machine. A sec- 
tion is given marked 2, to correspond with the plan, 
in which it will be seen that the slope of the cuts is 
about \ or % of an inch from the edges of the 2-inch 
groove, or slot, at the top, and the same distance from 
the outside edge at the bottom. 

Fig. 19 shows the details of the head-stock, D, and 
tail-stock, EZ. The tongue of the latter must have a 
moving fit, so that when the wedges are taken out, 
the stock can be adjusted to suit the various lengths 
of material to be turned. The tongue of the head- 
stock, D. can be a tight fit, and when once set up 
accurately, need not again be moved 

The height of the head-stock is 10 inches, including 


the tongue, which is 6 inches. The running length 





to slide, as already referred to. It is 4 inches wide, 
there being but one wedge. The full height, includ- 
ing the tongue, which is the same ag that of the 
head-stock, is 13 inches. The location of the plates, 
g, referred to elsewhere, will depend upon the size 
of the bearings, J, shown in detail in Fig. 18. 

The tool rest and clamp F, G, and L, can be made 
of either hard wood, or metal. The length of the 
clamp F is 9 inches, width 2 inches, and thickness 

















Fig. 20.—THE TREADLE MECHANISM. 


1 inch, the body for the rest being 24% inches deep. 
A small plate c is tapped for a thumb-screw f, about 
7/16 inch diameter. L is an ordinary square-headed 
bolt of suitable length, % inch diameter, furnished 
with a cruciform claw, 4 inches square, outside dimen- 
sions. A metal nut, d, 1% inch square, shaped to fit 
the groove in the clamp F, is threaded to take the 
bolt, L. The rest, G, can be made of either metal or 
wood. The pulley, H, has a 2-inch face, and is 3% 
inches diameter. It is made of hard wood, and is 
secured to the spindle, K, in the same manner as the 
6-inch pulley of the saw, described in the previous 
article. A plate, J, is secured to the outside edge of 


Fig. 


17.—CONSTRUCTION OF FRAME. 


it will have to be on the outside to come under the 
head-stock pulley, H. 

Almost any kind of wood will 4o for the general 
construction, but yellow pine will be found service 
able, and give weight to the lathe, otherwise it may 
be found necessary to anchor it down to the shop 
floor, if driven by power from the saw 

In Fig. 20 are given the changes necessary for a 
foot-power lathe. A blacksmith will make the crank 
shaft for a small sum. The wheel can be procured 
from almost any junk dealer. The treadle is made 
from two 1l-inch by 4-inch strips, hinged to the back 
stay, and a distance piece. An ordinary staple, clinched 
on the underside, will do for holding the eye end of 
the connecting-rod, a hook being formed at the other 
end to slip over the crank 

- ta _ i ne 

CHEMICAL FLASKS FROM ELECTRIC LIGHT GLOBES 

BY K. KAGAN 

To those who work in chemistry, whether as ama 
teurs or professionals, there is no more useful piece 
of apparatus than a flask. Anyone who can procure 
old electric light globes can make all the flaske he 
needs in a short time and at practically no expense 
Various sizes of globes, from the small 2 candle- 
power to the 32 candle-power, may be used, thus giv 
ing a number of different sizes 

All the apparatus or tools needed are a Bunsen 
burner if gas is available, if not, a gasoline torch, 
and a three-cornered file. First hold the base of the 
lamp in the flame a few moments, until the wax hold 
ing it on is sufficiently softened to allow of pushing 
off the brass base with the tang of the file. Ciean 
most of the wax off the glass, and with the file care 
fully make a scratch all around the glass just. back 
of the place where the tube holding the filament ie 
sealed in. The end will then, if struck a light glance 
ing blow, break out, leaving a clean round hole With 
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Figs. 18 and 19.--DETAILS OF THE TOOL REST, HEAD-STOCK AND TAIL-STOCK. 
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a little practice this can be accomplished quickly and 
neatiy Now hold the sharp edges of the opening in 
he globe in the fla til soft, and quickly, with 
the tang of the fi th down and turn out the 
edg to a so! ul taking care to keep the 
hole round \\ the globe has cooled, hold it 
wit a t pla he large end in the flame 
til rh press down on a dry board 
int t bottor is sufficiently flattened to make the 
sh ep The flask is now finished 
t ‘ xception of ealing When several of 
re fi shed they should be placed In a 
‘ ne d dually heated up to the boil 
ind then set aside to cool They can now 
ised in the same way as the ordinary commercial 
_— -- 2 -e-e — 
ROTAGONS. 
' ! K 
There is a class of geometrical figures possessing 
1 im ‘ vhich possibly have not been investi 
i d I pu | before For the LiKe ot ur title 
t I t these figures bear both to 
circle and polygon, let us arbitrarily name them “rota 
gor \ is a plane figure whose perimeter 
. ( in odd number of circular arcs such 
tl nt where two arcs meet is the center 
fro which the opposite arc may be described 
Referring to diagram No. 1, the figures A, B, C, and 
DP sh yur it « n infinite number of forms which 
the rotagon may take It may be observed that these 
igures ha he sa vidth in all directions, that the 
§ ircs equa el circle, that the sum of 
the points of the inscribed star therefore 180 dé 
re other words, the dotted line and arcs 
represent the overlapping sectors of a semi-circle, and 
that these dotted lines may be conceived as link work 
of motion is reached in the figure A 
W I scribed in a square or rhomb, rotagons may 
‘ ed as turning around while remaining at 
ontact with the four sides When regu 
they may turn in any regular polygon 
P ' 
- = - 
3 : ~ “ae Me 
‘ ~ ~ AN 
SER: Ae ita anal 
Fig. 1.—FIGURES PRODUCED BY ROTAGONS OF VARIOUS 
FORMS. 
the imber of whose sides is one more or one less 
han the number of arcs, and they will maintain con- 
vet ith all.of the sides. It follows that the same 
n is possible within any combination of three 
r more sides of the polygon, which, if produced, will 
The motion is complex and the complete orbit of 
iny given point consists of a number of elements 


ttes) which may be either elliptical, circular, 


reason of their composite 
Some 


These orbits, by 
nature, are of curious and even fantastic forms 


dea of their endless variety may be gained from the 
scompanying diagrams, which were developed graphic- 
figure 
1 » 
Sec- 


lly by means of cardboard models. As the 


{ turns in a square (see Fig. 1), the points 


{, describe the paths shown in section JZ. 


F’, G, and H contain the orbits of the same points 
the figure turns in rhombs, whose minor angles 


e respectively 75, 66, and 45 degrees. Sections K, 
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Fig. 2.—MOTIONS OF A TRIANGULAR ROTAGON IN A 





SQUARE AND RHOMBS OF VARIOUS ANGLES. 


Scientific American 


L, M, and N show the corresponding curves for points 
1, 2, 3, 4, in the figure B. When A 
square, its center of gravity at point 1 makes three 


revolves once in 


revolutions in an opposite direction in an orbit com 


posed of four elliptical arcs. Regular rotagons pro- 


duce symmetrical orbits, but irregular figures such as 


Cc and D produce unsymmetrical orbits. That such 

















ROTAGON APPARATUS FOR PRODUCING GEOMETRICAL 
FIGURES. 


complex and intricate motions are possible in a single 


moving under such simple conditions of opera 


tion 


part 
seems almost incredible until one has made the 


experiment. There is a singular grace and beauty 
in some of the curves, which suggest possible adapta 


tion in the field of decorative design 
Diagram No. 2 shows more fully the motion of the 


triangular rotagon. Twenty points are taken in the 
figure DAE, the point O being at the center and points 
) B,and C. Each 


its corresponding orbit is indicated by the 


1, 2, 3, ete., being on the three axes A, 
point and 
axis letter and the number of the point on that axis 
The orbits marked 90 degrees are described by these 
points when the rotagon moves in a square, and the 
are developed by turning the figure in 


other orbits 


angles are 75, 60, and 45 de- 


rhombs, whose minor 
grees, as indicated 
In the 


ready for 


herewith, the model f is shown 
The 
serted in one of the holes in the cardboard and the 


illustration 


operation weighted pencil b is in- 


model is turned around by hand and at the same time 


kept in contact with the guides aa, which may be set 


at any angle. As the motion is determined by two 


contact points, the other two sides are unnecessary. 


The model used is about six inches in diameter, and 


from the orbits drawn by the pencil, free-hand ink 


tracings were made in order to facilitate reproduction 


in the accompanying cuts. This accounts for some 


roughness in the curve, which does not exist in the 
pencil drawings. Five-sided and seven-sided models 
(ec and d) are shown in the illustration, and also a 
resting on “three-cornered rollers.” 


travels in a straight 


piece of wood e 
When set in motion e 


actly as if supported on cylinders, while the motion 


line, ex- 


of the supports is alternately circular and cycloidal 
with any other form 
will 
cylinder is not the 


The same motion would follow 
of the 


surprise that a 
form of roller which will impart straight-line motion 


rotagon. To most persons it come as a 


to realize only 
to a supported body 

The 
mathematician and 


little interest for the 


without 


rotagon May possess 


may be value in the 


realm of mechanics, but its properties are so unique 


and the infinite variety of its fixed motions is so 
startling that it becomes worthy of investigation, even 
if regarded only as a scientific toy. 
+ + 
NOVEL HEAT MOTOR. 
BY KR. V HEUSER, 

Owing to the fact that water in liquid form is nearly 
incompressible, it cannot be used to perform a cycle 
of operations such as take place in the steam engine 
Theoretically, however, any substance having a tem- 
perature above its surroundings is capable of serving 
as a power generator. Disregarding the possibility of 


conversion of energy, useful mechani- 
derived through the expansion of va- 
Many 


feeble heat, such as, for 


thermo-electric 
cal work can be 
pors of volatile substances liquids are known 


to pass into vapor under a 


instance, the sun’s rays 
If other than heat 


it becomes indispensable to recover the original 


media water are used as car- 


riers 
liquid by means of condensation for economic reasons. 
made by the 
very small de- 


A simple apparatus, which can be 
Handy Man, will demonstrate that a 
rree of heat is sufficient for performing light mechani- 
il work 

A disk FE, mounted on shaft D, serves as support for 
partments, B,, B., .. B,, concentrically arranged 
These as well as the disk can be made of 
together. Two opposite chambers, for 
instance, B, and B,, are connected by a smal! brass 
tube C, bent outward at the center to clear the shaft 


about D 


tin soldered 


APRIL 17, 1900, 


D, and projecting through the chambers nearly to the 


outer cylindrical wall. Two uprights, Ff, and F,, sup- 
port the wheel at a proper distance over a small flame 
A or over a basin filled with hot water. One of each 
pair of chambers is filled with ether or acetone, while 
the other contains only the vapor of the liquid in an 
expanded state, but no air at all. 


into the 


The liquid is intro. 
through small holes, and 
heating thig 


duced chambers 


after the air has been blown out (by 
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A SIMPLE HEAT MOTOR. 


liquid to the boiling point) each hole is sealed with a 
drop of solder. 

chamber passes through the 
through 
opposite chamber where it condenses, 


Evidently, when one 


hot zone, the liquid vaporizes and passes 
the tube to the 
Thus the center of gravity is constantly changed, caus- 


ing the wheel to revolve 
a + 
ANOTHER JOINT FOR HANDY MAN’S WORK BENCH. 
BY CHARLES LURCOTT, 
The joints of a work bench are sure to work loose 


in time, and it constructed 


s important that they be 


in such a way that they may be tightened from time 
to time. No such provision was made in the bench 


described in the Scruentiric AMERICAN for December 


19th 


February 


1908, or in the joint described in the issue of 


6th, 1909, and hence the following suggestion 
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A JOINT FOR THE WORK BENCH. 


The construction is one that the 
years. 


may prove of value 


writer has used with perfect satisfaction for 
The frame of the bench is made of 2 x 3 inch sticks. 
in two adjoining faces of the post to 
tongues formed on the sticks 
The sockets are made deeper than the 


hole is 


Sockets are cut 
receive the horizontal 
of the frame. 
adjustment A 


tongues, so as to permit of 


bored through the post and endwise into one of the 
horizontal sticks through the tongue. A bolt is 
fitted into this bore and is screwed into a nut which 


is introduced into the stick through a transverse hole. 
is secured to the 
have the second bolt hole 
will clear the first one. 
as to 


In the same way the other stick 
post, care being taken to 
at a different 
The bolts can be 
make a firm joint. 
be tightened up with a wrench in a moment’s time. 


oo CO 


A REMEDY FOR LOOSE WOOD SCREWS. 


NAYLOR, 


level so that it 
drawn up tightly, so 


When the joint works loose it can 


very 





BY G, W. 


A convenient method of making a loose screw hold 


is illustrated herewith. Take a soft piece of copper 


wire, and wind it around the threads of the screw a8 








A REMEDY FOR LOOSE WOOD SCREWS. 


shown, thus in effect increasing the diameter of the 


threaded part. This will save plugging or using 4 
larger screw. 
0 ee 





HARDENING COPPER. 
BY H, D. CHAPMAN. 

becomes harder and 
Take 2 pounds 
Forty 
pounds of copper is to be used with this quantity of 
alum and arsenic. When the copper is thoroughly 
melted the alum and arsenic are poured in the crucl- 
ble, and mixed well with the melted copper. The CoP 
per is then poured, and allowed to cool gradually. 


Copper treated as _ follows 
tougher than commercial hard copper: 


of alum and 8 ounces of arsenic, and mix well 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 


SPARK-PLUG.—G. P. B. Hoyt, New York, 
-_ %. rhis invention relates to igniting de- 
vices of the make and break contact type, and 


to provide a new and improved 


internal 


its object is 
spark plug for use on 


gines and other apparatus, and arranged to 
insure the production of a powerful spark with 
great accuracy. 


COMBINATION WIRELESS-TELEGRAPHY 
INSTRUMENT.—J. E. OsTranper, Staatsburg, 
New York, N. Y. The invention pertains to cer- 
tain improvements in instruments used in wire- 


less telegraphy, and more particularly to an 
improved coherer and mechanism for use in 
breaking the circuit therethrough. In this in- 
strument the passage of the current through 


but 
com- 


operates the sounder 
also controls mechanism operating to 
break all circuits passing through the 


the coherer not only 


ple tely 
coherer, 


Ot Interest to Farmers, 


AGRICULTURAL IMPLEMENT. — W. 
Wricut, Brookside, Ala. One purpose of the 
inventor is to provide an agricultural imple- 


used as a cotton chopper and 
garden hoe, capable in light 
operator 
the 


that may be 
also as a field or 
or garden work of being pushed by the 
with the free use of 


ment 


without interfering 


hands, and which when used for field or heavy 
work can be drawn by one or more draft ani- 
mals. 

CULTIVATOR A. C. Newcomer, Newburg, 
lowa The invention has for its object to pro- 
vide an improvement which may be applied to 
the Tower or other similar cultivators. The 
improvement may be applied to the ordinary 
type of cultivator, it being only necessary to 
enlarge the orifice in the rake carrier. When 


} 


this is done the additional 
bled to produce the 
GANG-PLOW WwW 


parts may be assem- 
desired result. 
and C. L. 


in place 


HUBBELL 


Hitron, Wilton, N. D. One purpose here is 
to provide a plow which in operation will 
clear itself from stones or similar obstacles 
and the plow beams whereof are free to auto- 


matically rise and fall their full length, or 


independently at the front or at the rear, as 
occasion may demand, which beams are also 
capable of lateral movement, being spring- 


controlled in all directions of their movements. 
CULTIVATOR AND COTTON-CHOPPER 

H. N. Harver, Monroe, La. This wheeled im- 

plement is of the general type of cotton chop- 

rotate in a 


pers in which hoe carrying arms 
plane transverse to direction of travel of the 
implement. The invention provides a seem 


arrangement by 
shaft 


ingly efficient and = simple 
which the hoe 
to the 


rear of the 


mounted on a 
to the frame 
frame being 
lever. 


axle and journaled 
axle, the 


lowered by a 


geared 
in the 
adapted to be 

INSECT-DESTROYER J. A. 
Ark. In this patent 
means for 


raised and 
HAEFELF, 
the improvement 


codling 


Rogers, 


provides a catching the 


moth, canker worm moth, plum curculio, tent 
caterpillar, and other orchard insects. Th 
lamp is placed in the orchard. The intense 
light attracts the moths, which fly toward it. 
Those that strike the chimney or flue fall into 
the oil, and others are attracted by the bright 
rays reflected from the oil, and fly thereinto 


and are destroyed. 


Of General Interest, 


HIGH-PRESSURE HOSE.—T. B. Forp, New 


York, N. Y. This hose is more especially de- 
signed for use with fire-fighting apparatus, 
and provided with an outer or a main hose, 
and an inner hose spaced from the outer base 
to allow the water flowing through the inner 
hose to fill the space between the outer hose 
and the inner hose, whereby the outer hose is 


subjected only to pressure and not to the fric- 
tion of the moving water thus reducing wear 
and tear, incident to the flow of the water, to 


hose capable 
and allowing 
the inner bose. 


the 


pressure 


a minimum, and rendering 


of withstanding high 


replacing or repairing of 


combustion en- | 
| to form a 





} 


| 


| 





BRUSH.—K. Waranase, Seattle, Wash. The 
invention relates to flexible brushes, and has 
for its principal object the production of a 


brush adapted to be flexed in one direction to 
conform itself to the curvature of the object to 
which it is applied, but so constructed that it 
will automatically return to its normal! position 
straight line brush. 


PROCESS FOR PRODUCING ELECTRO- 
DEPOSITS WHICH CAN BE REMOVED 


FROM THEIR BASE.—-H. Scumipt, Cologne, 
Germany. The improvement is in the production 
of electrometallic deposits, which can be readily 
removed from their (cathode) and is 
characterized by anodically polarizing the base 


base 


in the electrodepositing bath by an _ electric 
current whose electromotive force is such as 
not to produce a visible change of the base 


whereby there can be produced metal sheets or 
foil, having glossy surfaces without burnishing 
It can be employed to produce metal foil in an 
endless strip and hollow bodies. 

GUN-SIGHT.—C. H. Tressry, Leadville, Col. 
More particularly the invention relates to such 
sights as can easily be attached over the or- 
dinary sights as aids in shooting in poor light. 
It provides a ‘serviceable sight which can 
easily be fitted over the ordinary sight, and 
which has means for rendering it luminous in 
the absence of strong daylight. 

PAINT-POT.—J. C. Rose, Hickory Valley, 
Tenn. The improvement is in painters’ buckets 
or pots, having for its purpose suitable heating 
means in connection therewith to keep the paint 
hot at the time it is applied, the construction 
of the pot being such as not to interfere with 
earrying it about or using same in the ordinary 
manner. 

CEMENT.—T. Jones, Acme, Texas. The ob- 
ject here is to produce a material of the gen 
nature of so-called cement, the 
being a material of the highest 
and excellence and made by the most direct 
method and at the least possible expense. Only 
one calcination is employed. The plasticity and 
hardness of the product are brought 
chemical substances added together. 


eral Keene's 


product grade 


ultimate 
about by 

GAGE-COCK.—A. H. Jerrineer, Delphos, 
Ohic. Any corrosion or other foreign matter 
may be removed from this cock or repair made 
to the valve while the pressure is on the boiler. 
It is preferably constructed of two plugs or 
shells, each having a valve and 
them provided with a hollow stem carrying a 
valve adapted to seat on the seat of the other 


seat, one of 


plug. The plug having the hollow stem, which 
is the outer one, has the usual opening for the 


customary 
through 


carries the 
communication 


discharge nozzle and 
valve for controlling 
the hollow stem and opening. 
HITCH-STRAP HOLDER.—B._ K. 
pRICKS, Mendon, Ill. This device may 
be secured upon a saddle, or on the 
harness for a horse, and afford convenient re 
liable means for quickly securing the free end 
hitch strap or halter in doubled 
condition on such a support, when the strap 
is not in use, and thus dispense with the need 
of tying the strap in or upon a terret ring or 
like projection from the harness, when the ani- 


HEN- 
readily 
driving 


portion of a 


;mal has been released from the hitching post. 


}and the 


AND CLOSURE.—D. A. 
This improvement is 
like, and con 
the bottle is 

ornamental 


BOTTLE CASING 
WILLIAMS, Represa, Cal. 
in bottles for catchap and the 
construction whereby 
and 


sists in a 


protected concealed by an 


casing, and whereby the casing cannot be re 
moved without disfiguring it or breaking the 
bottle. The casing carries a closure for the 


bottle to take the place of the cork which is 


removed at the time the bottle is inserted 
within its casing 
BOTTLE SEAL AND CLOSURE.—D. A. 


WiLuiaMs, Represa, Cal. The aim in this case 
is to provide a casing for covering the entire 
bottle, the portion of the casing form 
ing a sealing the cork and hold 
ing the latter in place. The cap is so secured 
to the bottle neck that it 
without breaking the bottle or cutting the cap, 
the cork that 


upper 
cap covering 


cannot be removed 


cap is so secured to 


APPARATUS FOR STORING AND FEED-| @pon the cutting of the former, the cork and 


B. Evans, 
This apparatus is for use in stor- 


ING HYDROCARBON LIQUIDS.—J. 
Selma, Ala. 
ing and feeding hydrocarbon 
such volatile liquids as used as a mo 
tive agent in internal The 
evaporation is not appreciable and the 


liquids, especially 
gasolene 
combustion engines 
loss by 
danger of materially lessened, also 
water as the contains when in- 
troduced in the tank is separated therefrom. 
APPARATUS FOR STORING AND 
PENSING HYDROCARBON LIQUIDS.—J. B. 


explosion 


gasolene 


Evans, Selma, Ala. The invention is an appa 
ratus for storing and dispensing hydrocarbon 


and such volatile liquids as gasolene. 
ill times kept filled, whereby evaporation 
substantially the 
of explosion practically eliminated. It 
is for use more espe- 


Is at 
of liguid is prevented and 
danger 
of retailers, garages, etc., 
cially where water pressure supply is not ob- 
tainable or eonvenient. 

APPARATUS FOR DISPENSING HYDRO- 
CARBON LIQUIDS.—J. B. @vans, Selma, Ala. 
The object of the invention is to provide, in 
connection with a suitable tank supplied with 
liquid pre water, a tank for 
Measuring off and discharging a predetermined 


ssure, as gasolene 


quality of the hydrocarbon liquid, the same 
being introduced into the measuring tank by 
the passage of the water therefrom into the 
reservoir, and being expelled by the water 


pressure in the reservoir. 


DIS- } 


The tank | 





separated portion of the cap may be removed 


together. 


CUSHIONING DEVICE FOR CRATES AND 
OTHER PACKAGES.—J. Sremneucnw and L 
KAUFMANN, New York, N. Y. The object of 


the invention is to provide a new and im 


| proved cushioning device for use in such pack- 


yieldingiy hold the vessel 
thereof while in 


to securely but 


ages, 


breakage storage 


to prevent 
or in transportation, and te allow convenient 
insertion and removal of the vessel from the 
package. 

DIE FOR PRESSING’ BRICKS.—C. E. 


Portsmouth, Ohio. In this instance 
the object is the provision of means for form- 
ing an improved die, and a construction for 
the die which will the liner 
plates to be reversed one becomes 
worn. In this way the 
doubles the period of usefulness of the 
plates. 
DENTAL 
and R. E 
ject 


SIMPSON, 


enable liners or 


after side 
inventor substantially 
liner 


INSTRUMENT.—R. H. GALLAGHER 

Dutrcnuer, Plainview, Neb. The ob 
is to furnish a device for extracting 
the teeth, in which a firm hold may 
be secured upon the root without danger of 
splitting the latter. The does not re- 
quire a preliminary cutting action in order to 
secure a good hold upon the tooth, and fr 
which therefore, the suffering occasioned by 
the use of the instrument is eliminated. 








here 
roots of 


device 





APPARATUS FOR MINING GOLD AT 
THE BOTTOM OF FLOWING STREAMS. 
L. F. Gi~tMAN, Sacramento, Cal. This inven- 


tion pertains to placer mining for gold, and 
has for its object to provide a novel method 
and means for automatically removing water 


from within the dam, for exposure of the in- 


closed bottom soil, and thus enable the exca 

vation of gold bearing sand and gravel. 
PNEUMATIC FLOATING DOCK.—J. Lér- 

FELHOLZ, Sterkrade, Germany. The present 


invention has reference to the type of floating 
dock, in which air is compressed in chambers, 


reserved for that purpose in the pontoon and 
side walls, by means of water entering those 
chambers from below while the dock is being 


submerged. The air is afterward utilized, so 
as to save power in the working of the pumps 
while raising the dock, 


Hardware, 

REAMER.—A. Fiscusacn, Tonopah, Nev. 
This reamer is durable and inexpensive to 
manufacture. The cutter can be mounted upon 
an ordinary reamer spindle and employed in 
the usual manner, and it can be used for 
reaming out the wrist pin holes of locomotive 
cross heads or side rods, without taking down 
the cross heads or side rods. 

COLUMN-CLAMP.—J. E. Lanororp, Ottum 
wa, Iowa. This invention refers to the manu- 
facture of wooden stave columns, and its object 
is to provide a column clamp, arranged to se 
curely bind the freshly glued staves or sides 
of the column together, until the glue has set 
and hardened and the column is ready to be 


turned in a lathe. 


LOCK.—G. H. Pines, New York, N. Y. The 
invention relates to locks and particularly to 
that type employed on bags, satchels, dress 
suit cases, and light trunks. These locks 


usually hasp which is adapted to 
snap into engagement with the lock. It 
prises a sliding button which may release the 
hasp, unless the key has been applied to lock 


the hasp in position. 


comprise a 
com 


Heating and Lighting. 

SUPERHEATER.—S. Munson, Fowler, Col. 
The special object of the present invention is 
to avoid leakage of steam from the euperheater, 
by eliminating the separate tubes and the front 
and rear headers shown in a former patent 
granted to Mr. Munson, The superheater can 
also be used in stationary boilers. 

WATER-GAGE.—L. Kaptan, Clinton, 
One special object in this case is to provide an 
improved form of magnet, having the float and 
weight carried thereby so disposed as to reduce 
the strain the pivot of the magnet and 
permit a free movement. A further object is to 
provide a controller for the magnet, so designed 
as to prevent rapid movement of the magnet 
during rapid variations in the water level. 

SHIELD AND BURNER.—N. B. 
New York, N. Y. The invention 
reverberatory furnaces and ovens using hydro 
carbon fuel, and its object is to provide a 
shield and burner, arranged to permit of con- 
veniently opening and closing the burner en 
trance of the furnace or oven, and to simultan 
operate the hydro-carbon burner in 
with the shield. 


Conn. 


upon 


CREIGHTON 
pertains to 


eously 
unison 


Household Utilities, 
REFRIGERATOR.—G. M. WALKER, 
Neb. More particularly the invention 
to a special construction whereby the 
or provision compartments may be cooled either 


Lincoln, 
refers 
storage 


by the continuous circulation of a stream of 
water in the water jacket surrounding the 
compartments, or may be cooled by the use 
of ice, the drip water from the ice passing 


through the jacket. 


Machines and Mechanical Devices, 


SHAFT-ALINER.—A, 8. Cuurcn, Bath 


Mich. Means are provided in this invention 
for supporting shafts, and holding them in 
proper alinement while the bearings thereof 


The support 
various 
desired 
ceiling, or 


are being babbitted or adjusted. 
is capable of attachment to 
and to hold them in 

respect to a wall, 
body. 


sized 
posi 
other 


shafts any 
tion in 
stationary 

REVERSING-PULLEY MECHANISM. — J. 
Dariine, Chicora, and J. W. CULBERTSON, 
Knox, Pa. The pulley is for use in connec- 
tion with non-reversible engines, whether gas 
engines or others wells. but 
the invention is ot purposes 
such as various forms of which 
it is desired to operate driving wheels or pul- 
leys in direction and at other times in 
the other direction. 

VACUUM DRUM-FILTER FOR SEPARAT- 
ING SOLID SUBSTANCES FROM LIQUIDS 
H. Hencke, Kantstrasse 38a. Charlottenburg, 
near Berlin, Germany. Suction of the liquid 
from the drum filter or its chambers is effected 
at a place located in the interior of the drum 


about oll 
other 
machines in 


used 
use for 


one 


By this means the suction effect is distributed 
more uniformly over the surface of the drum 
and thus produces a more uniform and effective 


Means which the 


chambers 


suction. are provided by 
drum are divided into 
halves exposed to the same suction effect. 
MACHINE FOR REGISTERING COMMER 
CIAL TRANSACTIONS BY DOUBLE ENTRY. 
M. Pronzio-CavaGnino, Turin, Italy. This 
machine registers commercial transactions con- 
nected with a business according to the rules 
of double entry book-keeping. It is fitted with 


two equal 








keys corresponding to that 
it may be required to perform, each of which 
keys is connected with auxiliary toak 
ing apparent to the operator the necessary dil- 
rections for the registration of the transaction 
effected so that it duly 
suitable sheets of paper. 


CRACKER-SANDWICH 


various operations 


devices 


may be recorded on 


MACHINE.—H. B. 


OBSTREICHER and A. J. Clark, New York, N. 
Y. The invention relates to depositing the 
filler for making cracker or cake sandwiches, 
and it relates especially to such machines as 
are to operate upon a heavy, sticky filler sub 
stance, such as marshmallow In the prac 
tical operation of such machines, on account 


of the sticky, pasty nature of the marshmallow 
it is difficult to form the fillers for the 
the mass of 
reservoir, 


sand 


wiches from marshmallow in the 
feed 

MAGAZINE TALKING-MACHINE,—c. §&, 
Krupcer and W. HI. 
Minn. The 


chines, the 


Kruncer, 


Minneapolis, 
to ts Hi 





lates 


invention r¢ 
purpose being to produce a device 


in which a large number of distinct operations 


that the mae 


Ome 


automatically, so 
attention 


are performed 
requires a minimum of 
that certain parts of the 
thrown out of 


chine 
advantage is 
chine may be 
that the records may be changed automatically, 
a single needle being used to operate upon al! 
of the records in succession. 


SHIP’S DAVIT.—E. W. Myxrgs, Port 
Fla. This davit is simple and durabl« 
struction, manipulated, 
to allow of conveniently from 
the water and placing it of rest 
on the deck of the vessel, and to permit swing- 
ing the boat clear of the chocks and 
it at the side of the 
the lowering from the 

ROAD-MACHINE.—M. M. 


ma 


action at will so 


Taropa, 
in con 
arranged 


boat 


easily and 
raising the 
in a position 
lowering 


vessel, and controlling 


boat. 


SicKLer, Buffalo, 


N. Y. The purpose of the invention is to pro 
vide a road scraper which may be made very 
light and strong, and advantageously used 
upon mountain roads. Another purpose is to 
provide means for steering the machine under 
ordinary conditions, and auxiliary means that 
act in conjunction with the main steering 
means, enabling the machine to turn sharp 
corners or curves, since it can be turned pra 

tically in its own length. 

EGG-PACKING MACHINE.—H. HH. Syvory, 
Butte, Neb. The means provided in this in 
stance assemble a number of eggs transferred 
from a container in bulk, to nest with a stan 
dard packing cap. The objects are first, to 


provide a means of transferring a quantity of 
eggs in bulk to a numerical whereby 
facility is afforded in dealing 
purchaser in number; and second, to facilitate 
their packing for and insure 
their protection against breakage. 
ATTACHMENT 
CHINES.—E. Sopercren, 
The invention is an 
ments for wood-working 
larly variety molders having a 
tical cutter, and has for its purpose 
an adjunct which 
panels, rapidly 


container, 
them out to a 


transportation 


FOR WOODWORKING. MA 
New York, N. ¥ 
improvement in attach 
machines particu 
revoluble ver 
to provick 
to such devices by mo!dings, 


etc., can be cut and with ac 


euracy without requiring any particular skill 
MACHINE FOR BRUSHING FELT.-—J. B. 
Wo trsporrr, New York, N. Y. The invention 


pertains more particularly to improvements in 
machines for brushing that 
ployed in the manufacture of 
ject is to provide 
of circular pieces of 
be brushed while in a 


tOPE-MEASURING 


type of felt m 





hats ” ob 


means whereby 4 
felt 
moistened 


MACHINE.—A. Haury, 


plurality 
may simultaneeusly 


condition 





New York, N. Y. The invention relate 
particularly to that type of machine desi 
for measuring rope or the like, as it is un 


from and sold. ne of th 


main objects is to provide impre 


wound the spool 


yvements in the 


detail mechanism, whereby the dial may be eet 


back to zero without necessitating the rotation 


of the measuring wheels in the reverse direc 
tion. 

AUTOMATON Cc. W. CLark New York 
N. Y. The invention has reference to certats 
improvements in automatons or mechanically 
operated dummy figures, and relates more par 


ticularly to the mechanism for oscillating th 
head and 
adapted for use as en 
may be placed in store windows or where it ts 
desired to attract attention of passers by 
CAGE-LOCK.—J. W. Unoer, 
ill, In operation the car is run onto the plat 


form, which may be provided with (rac 


eyes of the figure The figure is 


advertising meditim and 


Christopher, 


for 





this purpose, and hoisted to #! top of the 
shaft. When in posit f ‘ ping, the 
treadle is engaged and depre ! rip to 
withdraw the dogs or bolt n " 1 

are grasped to tilt tl frame Att ri 
dumped the frame ret to it il position 


by gravity. 
FRICTION-CLI 

vallis, Or 

I md 


rH \ N 
lutch is for 
and 
permit convenient manipulation on the 
the operator for throwing the clutch in or out 
if r, to powerfully transmit the motion of 
the driven shaft to other und ft 
insure long life to the working part 
MACHINE FOR PERFORATING PAPER 

M. M. Lanpsay and J. W. Ileperrern, Ripley, 
Tenn. In this machine providing 
punches or the like for perfora 
tions, the provides a 
drills, and so 
drills are operated simultaneously. 


Woons, Cor- 


The « use in traction 


other machines, arranged to 


gi 


part of 


machinery 


instead of 
forming the 
plurality of 
that the 


invention 
construct the machine 


The paper 
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r ain a ‘' dist traveled | may | sed to step down 110-volt a. ¢ I | h regen of questions which come t / our desk 
whi trig | er 1ilroad cars is] ¥ sh to make such a transformer of 150-watt | each week. No ont — rem mb r or look alter 
2 re t cals witted Ae: + | capacity, more or less, and so arranged that I | them all, and in going to different hands, dif- 
| t r i I “ by | can get different pressures, as 100, 90, 80, 70, | ferent views may be taken by different persons. 
| measu ng than th | GO, et A. You will find the plans f 1 step- | This problem of a board to be laid upon a floor 
Prime Movers and Their Accessories, | la wn transformer, from 110 volts to 10 volts,/ comes up to us very frequently. It received an 
STARTING DEVICE FOR INTERNAL-COM- | (12009) 0. B aSkK5 Suppose that SUPPLEMENT No e ten cents ju | exhaustive answer in Query 10486, Vol. 96, No. 
RUSTION ENGINI , — Aptr temper , 0 deg. C. or] take out loops fr econdary so as to|13. You will there find the general solution, 
‘ y i , ‘ mixed w s or | get y intermediate voltages you ck in = — ge rs hei per - r — ha reer 
‘ ! t I od ‘ ‘ ne , ee ke = pen — stituted, and the engths of boards for an 
~ t ; ; ‘ perature higher | — pe : pentoonged bene —— sized room whatever may be calculated. This 
‘ 0 F it <tu { t = = ‘ S80 nsec, ‘ will solve your problem for y« We thank you 
xt i. « it ti | Vicinity getting water. It seems as though the | ¢. calling our attention to the matter. 
‘ i aeaetete ; di . a water is hard to find at a reasonable depth, say a. i 
‘ ; . ; below 100 feet, and from that depth on wi (12065) H. K. L. says I have seen 
ta wi ‘ : xing t! Bales se a , | Strike what is called “shale,” that is supposed the statement that a room in which the air 
t ‘ . = B A. Salt seg , seers 1 vary in thickness from 200 to 1,500 feet in! is fresh will heat much more quickly than one 
s e a any Competes : ' a thickness. I was referred to you by the Ameri ls, which the air is bad Will you kindly tell 
Pertaining to Vehicles. _ : . put | lying 1 “3 = oe a in Carpenter and Builder, « Chicag Ill.| me if this is true, and if so, what the scien 
FENDER FOR ELECTRIE CARS ND |" “ 2 2 some a a 7 4 _ > ,, | They spoke as though you could give some in-| tific reason is? I should also like to know 
OTHER LO TOR-DRIVEN VEHICLES \ ice , on. ines sane dhenill } formation as to what I would like to know./if experiments have preven how much mort 
PLA Mi Mex I t ee ' sid ae weet tin rhey oke as though there were Germar | quickly, proportionately t the size of the 
i f t oat oa : Sian Mthemeeeuiees Wai smanas te tis that had some method of ating} room, the fresh air will heat \ Carbon 
“ ler tl : ° ad the — ; the ground I would lik to know | dioxide, the commonest impurity in air,. pro 
- +? d ote : “- cach den aoa d re are, and where the instrt ments | duced equally by respiration of human beings 
= ' I ! 22 deg ( s tl west if the are to be got I wish | and animals and a combustion of a gas flame 
. . fort . . with 13 would zg me fu particulars tr regard | her fire has a sl y lower specHic 
o4 ; t For the ais-| °° “2e matter as soon as 1 possibly ca \ (or more accu y, co-efficient of thermal 
f time e 4 . Wa Sout Rock We do t know of al instrul ts for de ity) tha air That is to say 
\ i d re "ae - We | ecuns u prese « uncerg d wate a given volume of it requires slightly less 
LOOKIN ) Ei FOR SRAT-GUARDS ne fs “ : sson | “2CCPt o re of a microphone, by| heat to raise its temperature by a given 
4 ' York. N. Y , > ; I s which flow of derg 1d fam Carbonic oxide, on the other hand, 
t t y ; a , | Streams may be h da, t not, we 8 d sa anot impurity, has a= slightly higher 
! ' us|, ‘+ with k, positive stead of on.) S* * \ as you mentior Phet re | specific heat toth are, however, much heavier 
l t ! t \ he vitreous wa iz many pros water finders who profess t ’! thar air so much so that car dioxide 
r ‘ Pa d tl salty atl te alte eo € to detect the pre ruth of wa inde I may be poured from one vessel to another like 
t i s t t Mr Tackma wed ¢ it with k. and resi gt d by means of witch-hazel or other divin-| water ind any considerable quantity of it 
! ke le y t plied to t electricity with which | -"% a us me in the course of i enturles | present in the air entering, for instance, a 
t " t ing wax was charced wh it was rubbed \? which they ha operated, the SUCCESSES | hot-air heating furnace, would requir more 
wit t d : r seen wes sed upor have been too nut pees be tn gales alto-| heat, or a longer time at the same tempera 
ROALD DAC j .o™M Ww low that tl we two kinds < pte gether by coincider The ” is, however, no | ture, to make the air containing it rise and 
The pury : bas ’ an | i | roposed the theory that | - = eu . xplar — of the Praeger sl a heat the room As, however, the sanitary 
, ' ' inet that « = ‘ kind of ctricity, which |°U ane * % our opmion that any success | limit is generally considered to be 6 parts 
art t} de . . er was & nt 1 , | thes may achic is duc more to some capacity | of carbon dioxide in 10,000 parts of air, it 
' - i 1 ot eel the d ' whens tes he called positive jin th man—Coule SOrt oO sixth sense less de-} 4, not conceivable that either of the forege 
‘ ‘ r of th ad d vat nd as @ result we have thel- ped in the rest of us—than to « ither the | considerations will affect the heating of a 
ling t ] [ the u ap} d " s t ! gh the one-fluid theory is + ponte t or - se te hes a pope be: | room either sensibly to the body or measurably 
' ' eld scientists Why 1 | : = , xy ordinary apparatus. If there is anything 
' . > a itr ay a ricit e tf ‘ lo not site at A why a magnetic needle, either com lin the theory wound, its explanation is 
: bol j M I “ Burling ated vv ‘ “~~ . ” ‘ pass or declination, should be affected by under- | . bl te ; . 
‘ is t id wit which | know rt nes could ' ppoasery | ground water, ex ept where the latte occurred |.” otal * ns —v eae: We 
, , , ied t w $ Hlow can I measure | : | increase in the impurities in the air of a room 
a : 8 . with minera Large bodies of iron e affect | , 
¥ — is ied | t hot sta fa 110 t incandescent | the centin tsbitie, Sah tie winek that eax Bel would be felt by persons in the room immeas 
to ‘ l p without usi the ve ter-ammeter | : }urably more rapidly than it could be indi 
j said is that they render its movements erratic 
‘ \ " t ore method Hlow in I j it with tl it is qutte wureiialla fo secdtately locetio: cated by a thermometer, even though it would 
le a { » Wheatstor bridge, f stance A. We do] oan ’ not directly produce a temperature effect, and 
‘ end +} t know any wa t I sul the resistance | j if their presence alone, breathing out heated 
tire and t ,}of an electric lamp wh hot by using t (12061) O. J. W. asks: What is| gases, were not sufficient to maintain the 
viding , ‘ 4 . da it | Wl tst bridg Y do not, howev |} there actually known about the moon? Have | temperature Increase of carbon dioxide in 
head t t t immeter to make the measurement iny of the powerful telescopes that are used|the air would disproportionately decrease the 
rRUCK W | Ka . : New Ma ‘ \ 1 W suffix The method |to explore the mysteries of distant stars been | oxidation of waste matter by each respiration. 
NJ = ; ; k ‘ i t Fa Potential Method. | turned upon our satellite, and with what result?| which would not only reduce the generation 
' . ; I’ l ‘ stance ay one obm in is there a late scientific work on the subject?| of heat in the system, but would decrease the 
at iene ; Po eg » s wit my Measure the drop of | \. Much is known about the moon, more than | activity of circulation of the blood, and might 
, ’ vehi to facili- | POte™* ss terminals of the one-ohm|is known of any other heavenly body It used] easily be “translated” by the brain into a 
tate tl ‘ d with ¢) hi coll d t ss the termina f the lamp | to be said that we knew the moon's surface, the | sensation of cold This is the only probable 
d eT tl tmet The resistances wi be | heights of the mountains there, better than we] scientific explanation of your theory that o 
und uo * s for t na to the drops of potential; or | knew any country on the earth But we think] curs to us, and we hope it will be sufficient 
' patetnk |} } lamp R of coil | this is somewhat of an exaggeration. Any book | for your purpose 
Stitt 4. Ordi sticks a sucl | of astronomy will give many of the facts knowr a ‘ ot : 
: S p ‘ that tl mnnot } d for a ire | about the moon Pickering’s “The Moon,” price (12066) F. A. G. asks: 1. I am in 
= hf How wn I treat then that I can us | $10, is the latest book on the subject. It ap-| terested in wireless telegraphy, and wish you 
. Vbith ! N. Y¥.] shem r that purpos Is there any special | peared very recently. would advise through your queries column 
I kind of il stick 1t wil rve the aa ‘ 4 P what books or SUPPLEMENTS would give me 
tor V l 4 Sir H } D st formed (12062) G. B. T. asks: Is 44-inch cop- information as to the different systems, and 
had . ! ng ks of dense char-|P¢" Wire with three groundings large enough} what instruments will give the greatest re 
! if it : - iin , " etngeo for lightning rods on a barn 80 x 40 feet? A ceiving distance A. We can supply you with 
rel reed means acting dt pas » too tl sendin’ We should not advise the use of copper as a Collins's Wireless Telegraphy,” price $3, 
ndapt th r a nce \stahd> tin thall tiie aan lightning rod on any other ground that that it] yayers “wir. less Telegraphy,” price $2, and 
ticit 1 y cian eae rae odiidimet, Saad" Sinan will not rust out so rapidly. A No. 4 galvan we send you a catalogue of articles of value 
a ven e willow charcoal | 2°4-iren wire will act just as well or better,]/in our SuppLEMENT, from which you can make 
ee A piece a half inch lectrically, and cost very much less. You | selection of those which pertain to your sub 
eS N FOR A SHAVING BRUSH | pentectis i Ai Ole would do well to send 10 cents to the Weather ject. 2. How far can I send with a 2-inch 
I vew Y N. Y. In this ornamental | 100 to 500 volts may be used | Bureau, Washington, D. C., and get the publi-| induction coil? A. The distance to which 
I part & 1il forge, also for the | “200 “pecent reaction Te the Erection of} a coil will transmit varies greatly at different 
which Slik -niant: Seatnnnel Lightning Rods,” in which you will find much times. A 22-inch coil under favorable con 
d partting ox rformed by means of interest. ditions of the atmosphere will send several 
holds | such a vat iil forge does (12063) M. M. T. asks: An article | miles, and at another time may not send even 
ted} not req ) S We frequently | was published in the Screnriric American on]a mile. 3. Will a Sampson battery run a coil? 
use it at ! f the outside | September 22nd, 1906, that has only recently A. The Sampson battery should run a il. 
(spear ! wires of the 1 4) to 230 volts ome to my attention This article states it] 4. In a store battery are the materials used 
We do not knov nts for so high | has been discovered that hair which has turned] up like other batteries? If so, how long will 
oa : oltage esp uid not bring so] gray, after being exposed to the X-ray has been | they last without renewal? A The ma 
Nort pies f any f th p h a voltag o the |} e table 6 A | restored to its natural color. This interests me[terials of a storage battery are not consumed 
furnished by Munn & Co. for t h.| le convex has a radiu urvature ry much, ard I am most anxious to learn] by use Recharging brings them back to their 
Mlease state the ame of the patentes ft! inche i » Inch thie ind has an[more about the subject. Could you put me in[ former condition and gives a renewed life to 
the Invention, and date of this paper lex of refraction of 2 rhe principal * communication with the writer of the article,” the battery. 
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Star Screw Cutting Lathes 
Hence they give the best service at a 
} nominal cost, y are heavy, rigid 
and powerful, and designed for the 
best tool room practice. Get “ 
catalogue. 
THE SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. Y. 
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Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
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SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0. 

Foot and Power SR a ten 


SHEPARD LATHE CO. 138 w St. Cincinnati, O 


A Home-llade 100-Mile 
Wireless Telegraph Set 


AMERICAN SUPPLEMENT 1605 fora 
thorough, clear description, by A. Frederick Collins, or 
the construction of a 100-mile wireless telegraph outfit 
diagrams accompany the text 
Order from your newsdealer of 
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1999 Ruby Street, - - 
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SENSITIVE LABORATORY BALANCE 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 

by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 


panied by detailed working drawings showi various 
stages of the work. This article is contained in SCLEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price ld 
cents roadway, New 


For saie by MUNN & Co., 361 B 
York City, or any bookseiler or newsdealer 





“The Tool-Monger” 


Name given to a booklet of 288 
pages which we shall be pleased 
to mail on request. Valuable to 


of Mechanics’ Tools. 


all users 


Montgomery & Co., 105-107 Fulton Street, New York City 


GEER MOTORCYCLES 


S-H. P. 2-4 ylinder Green Eee, $225.00 







4-H. P. Binebird ....... 200.00 
2-H. P. Geer, Model 4. 150.00 
Used Motorcycles ...... 40.00 
have the largest f new 

end weed Mheleeapelantn ¢ n 
at the lowest prices. ieers ma 
chine guaranteed. Repairs a Spe 
— = « t Joters and Castings for 

Air Ships. Motors for railway velocipedes. Send for Catalog. 


HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO. 





Pipe Cutting and Threading Machine 
For Either Hand or Power 
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THE cuRTIS & CURTIS co. 


6 Garden St., Bridgeport, Conn, 


28u USE GRINDSTONES ? 


If so we can supply you. All sizes 
mounted and anmeanted, always 
Remember, we make a 
specialtyof selecting stones forall spe- 
cial purposes. Send for catalogue “I.” 


The CLEVELAND STONE CO, 
2d Floor. Wilshire, Cleveland, 0. 
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rca proper ervices. President Stoddard, 

SECRETARY OF ARIZONA, resident agent for 
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Gas, Gasoline and 
Oil Engines 


Including Producer Gas Plants 
By GARDNER D. HISCOX, M.E. 


Sixteenth Edition, Revised, Enlarged and Reset. 
Size 6'\- x9 inches. 442 pages. 351 
iaaeatinan, Price $2.50 postpaid 


HIS new revised and enlarged edition is a com- 
plete, comprehensive and thoroughly up-to- 
date work, treating fully on the construction, 

operation and maintenance otf 


fr 
ree. 


full-paid f 
FORMER 


nstallation, 


gas, gasoline, kerosene and crude petroleum engines. 

It treats on the theory of gas, gasoline and oil 
engine as designed and manufactured in the 
United States, for stationary, marine and vehicle 
power, together with their care and running. 


Ele c ignition by induction coil and jump spark 





are fu explained and illustrated. Valuable in- 
formation on the testing for economy and power 
and the erection of power plants is also included. 
The special information on producer and suction 
gases cannot fail to prove of value to all interested 
in the generation of producer gas and its utilization 
in ga gines, A list of the leading gas and oil 
engine manufacturers in the United States and 
Cana with their addresses, is included, as well as 
a list of United States patents issued on gas, gaso- 
ow] and oil engines and their adjuncts from 1875 
0 date 


MUNN & COMPANY, Publishers 
361 Broadway, New York 
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AppInG AND Suprractina Scate. By E. 
F. Chandler. New York: Sold by J. 


Price, $1. 

little computing device should be of 
value in the drafting room, as it en- 
to add fractions and their decimal 
any mental computation. 
disks, rotatable upon 
provided along its cir- 
of fractions running 


S. Barron. 
This 
great 
ables one 
equivalents without 
It consists of two 
the other, and each 
cumference with a ring 
from 1/64 up to 63/64. The figures are so 
arranged that the sum of any two adjacent 
fractions on the two rings will be found on 
the lower ring directly opposite a slot in 
the upper disk. Conversely, when subtract- 
ing, the difference between any fraction on the 
upper disk and the fraction opposite the slot 
will be indicated opposite the first fraction 
on the lower disk. The decimal equivalents 
are placed radially under each fraction. 


Weicut Computer. New York: Sold by 
the Edge Computer Sales Agency. 
Price, $2. 

With a view to facilitating the 
the structural engineer in designing 
structures, a simple calculating device has 
invented which will enable him to de- 
termine the weights of various structural 
shapes. The computer consists of two disks, 
one rotatable above the other, and each pro- 
vided along the periphery with a logarithmic 
series of numbers. One scale is provided for 
plates, and the other for angles. To de- 
termine the weight of a plate, the upper disk 
is turned until the figure corresponding to 
the thickness of the plate opposite 
the corresponding with width of 
the plate. The weight for lengths 
can then be read on the lower scale. In the 
same way angle beams can be computed. 
Other forms can be if their weight 
per foot is known. 

Tue AMERICAN NEWSPAPER ANNUAL. Phil- 
adelphia: N. W. Ayer & Son, 1909. 
1,350 pages royal octavo; cloth. 
Price, $5 net. 

better reflects the changes 

in the newspaper field than 

This book 


one 


work of 
steel 
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comes 
the 
various 


igure 


computed 


No 
which 
The 


aims to 


publication 
take place 
American Newspaper Annual. 
the facts which an advertiser, 
dealing with newspapers, needs 
bring these facts down to 
each year. The book catalogues 
newspapers, magazines and trade and 
class publications. A very valuable feature 
of the book is the cireulation figures. When 
satisfactory signed sworn statements have 
made their figures are otherwise 
editor of the Annual has estimated the 
from the facts at his command 
Supplementary to the general catalogue ars 
daily papers, 
publications, mail order 
cultural and religious 
all the trade and class publications in their 
proper groupings. While the book is 
contains a vast amount of information, 
it is in tabulated form with everything In 
plain figures, which makes it very easy to 
get at any information desired. 


ZONAL-BELT 
T. Wheeler. 
Lippincott Company, 
pp. 401. Price, $2.50. 
The author seeks to demonstrate that the 
earth time girt with belts of 
planetesimal gaseous matter, somewhat similar 
Saturn. Not only this, 
that belts existed 
within the primi 
were the ice 
of evidence is presented from 
peoples to show that there 
for such a hypothesis. 


Heat ENeRGY AND Fuets. By Hans v. 
Jiiptner. Translated by Oskar Nagel, 
Ph.D. New York: McGraw Publish- 
ing Company, 1909. 8vo.; pp. 306; 
118 cuts. Price, $3. 

The 


volume 
pared by 
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to know, 
date once 
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publications, agri- 
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THE Hyporuesis. By Joseph 
Philadelphia: Jd. B 


1909. 12mo.; 
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the myths of early 
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to prove such 
memory of 
and cause of the 


mass 


of a 
Jiiptner on 


present is one 
Prof. Hans 
eal engineering. The volume deals with 
energy and fuels, and contains much 
data that should be welcomed by chemists 
metallurgists, and The book 
been widely used in Europe as a texthook 
hand-book, and it should valuable here in 
universities and engineering schools, and 
among practical engineers as well. 
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TO SANITARY INSPECTIONS. By Will- 
Paul Gerhard, C.E Fourth 
Entirely Revised and En- 
New York: John Wiley & 
1909. 12mo.; pp. 229. Price, 


Guipt 
iam 
Edition. 
larged. 
Sons, 
$1.50. 

In revising the fourth edition of “A Guide 
to Sanitary House Inspection,” it was deemed 
advisable to enlarge the scope of the book by 
adding considerable new matter. The matter 
of the original book has been thoroughly re- 
vised, and there are besides a new chapter on 
the sanitary inspection of public buildings and 
another on sanitary surveys of cities and towns. 

A novel feature is the embodying. in the text 

of a large number of question schedules, relat 

ing to the sanitary inspection of city residences, 


tenement houses, and apartments, country 
houses, schools, hospitals, theatres, and insti- 
tutions. The majority of these question 


schedules have been prepared by the author and 
have been found useful in his practice as con- 
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sulting engineer, The chief aim of this little | 





NEW PAPERS ON 
Concrete, Reinforced Concrete, and 
Concrete Building Blocks 





SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 
Brysson Cunningham. The article clearly 
describes the proper composition and mix 
ture of concrete and gives the results of 
elaborate tests. 

SCIENTIFIC AMERIC. SUPPLEMENT 

t8 gives the Sraperteen of gravel and 
sand to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
J. Jones of the various systems of rein 








forcing concrete, concrete construction, 
and their applications These articles 
constitute a splendid text book on the 


of reinforced concrete Nothing 
has been published. 


AMERICAN 


subject 
better 


SCIENTIFIC SUPPLEMENT 


997 contains an article by Spencer New 
berry in which practical notes on the 
proper preparation of concrete are given. 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1568 and 1569 present a helpful account 
of the making of concrete blocks by 


Newberry. 
AMERICAN SUPPLEMENT 
critical review of the en 
reinforced concrete 
‘AN SUPPLEMENTS 
resumé in which 
reinforced con 
and illus 


Spencer 
SCIENTIFIC 
1534 gives a 
gineering value of 
SCIENTIFIC AMERIC 
1547 and 1548 give a 
the various systems of 
crete construction are discussed 


trated. 

RCIENTIFIC AMERICAN SUPPLEMENTS 
1564 and 1565 contain an article by 
Lewis A. Hicks, in which the merits and 


defects of reinforced concrete are an 
alyzed. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1551 contains the principles of reinforced 
concrete with some practical illustrations 
by Walter Loring Webb. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1573 contains an article by Louis H. Gib 
son on the principles of success in con 





erete block manufacture, illustrated 
SCIENTIFIC AMERICAN SUPPLEMENT 
1574 discusses steel for reinforced con 
crete | 
SCIENTIFIC AMERICAN SUPPLEM! Ss 
1575, 1576, and 1577 contain a | r by 


Each number of the Sup; 
containing all the articl« 


Order from y 


MUNN & CoO., PuseuisHe: 


slement costs 10 cents. 
above mentioned will be mailed for $3.46 


Newsdealer or from 


sol BROADWAY, NEW YORK 


Philip L. Wormley, Jr., on cement mortar 


and concrete, their preparation and ws 
for farm purposes The paper exhaus 
tively discusses the making of mortar 
and concrete, depositing of concrete, 





ing concrete, wood forms, conere 
walks, details of construction of rein 
forced concrete posts, et 


SCIENTIFIC AMERICAN SUPPLEMENT 





1586 contains a review of capevets mix 
ing machinery by William L. Larkin 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 
blocks 


SCIENTIFIC AMERICAN SUPPLEMENT 


1581 splendidly discusses concrete aggre 
gates helpful paper 

SCIENTIFIC AMERICAN SUPPLEMENTS 
159% and 1596 present a thorough dis 
cussion of sand for mortar and concrete; 
by Sanford E. Thomson. 

SCIENTIFIC AMERICAN SUPPLEMEN 
1586 contains a paper b WwW iat 
Larkin on Concrete Mixing Machinery, in 
which the leading types of mixers are 
di 1 ad 

SCIENTIFIC AMERICAN SUPPLEMEN' 
1626 publishes a practical paper by 


Henry H. Quimby on Concrete Surfaces 


SCIENTIFIC AMERICAN SUPPLEMENT 
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SCIENTIFIC AMERICAN St 
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1639 contains a paper ik 
Meade on the Prevent 
Concrete | Calcium Chiorid 

In SCIENTIFIC 1 map sie UPPLE 
areca 1605 Mr. Sar j 

ugh disc ¢ 

a ' 

SCTENTIFIC AMERICAN SUPPLE I 
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Bh ock business 
SCIENTIFIC AMERICAN SUPPLEMENT 
1608 ntains a discriminating paper by 
Ross F. Tucker on the Progress and Logt- 
vesign of Reinforced Concrete. 
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The Scientific 
American Boy 


By A. RUSSELL BOND 
12me. 320 Pages. 340 Illustrations 
Price, 82.00 Postpaid 
This ia a story of outdoor boy tife. sucgesting a 


large number of 
diversions which, 
aside from affording 
entertainment, will 
stimulate in boys 
the creative spirit 
In each instance 
complete practical 
instructions are 
given for building 
the various articles 

The needs of the 
boy camper are sup. 
plied by the direc- 
tions for making 
tramping outfits 
sleeping bags and 
tents; also such 

ther shelters as 
houses, straw 
» ton cabins and 


I'be winter diver 
sions inelude itna- 
tructions for mak 
ing six kinds of 
skate sails and eight 
kinds of snow shoes 
and skis, besides ice 
boats, scooters, sledges, t boggans and a peculiar 
Swedish contrivance called a “ rennwolf.’ 

Among the more instructive subjects covered are 
surveying, wigwagging, beliographbing and bridge 
building, in which six different kinds of bridges, 
including a simple cantilever bridge, are described 

In addition to these, the book contains a large 
number of miscellaneous devices, such as scows, 
canoes, land yachts, windmills, water wheels and the 
like. A complete table of contents sent on request. 


The Scientific American 
Cyclopedia of 
Receipts, Notes as¢ Queries 


15,000 Receipts. 734 Pages 
Price, Cloth, $5.00; Sheep, $6.00; 
Morocco, $6.50, Postpaid. 


This is a careful compi 
lation of the most useful 
receipts which have ap- 
peared in the Scientific 
American for more than 
balf a century. It is the 
mst complete volume on 
the subject of receipts 
Gene pubtiahed. Over Lik 
selected formulas are here 


Half 





collected, nearly every 
branch of the useful arts 
being represented, It has 
been used by chemists, 
technologists and those 
unfamiliar with the arts 
with equal success, and 

as demonstrated that it 
isa book which is useful 
in the laboratory, factory 
orhbome. An alphabetical 


arrangement, with abundant cross references, 
makes it an easy work to consult. The Appendix 
contains 900 of the very latest formulas as well as 4 
tables of weights and measures and a dictionary of 
chemical synonyms. A full table of contents will 
be sent op application 


Experimental Science 


By GEORGE M. HOPKINS 
25th Edition, Revised and Greatly En- 





larged. Two Octavo Volumes. 
1.100 Pages. 900 Illustrations. Cloth 
Bound, Postpaid. $5.00. Half 


Morocco, Postpaid, $7.60 
This book treats on the various topics of physics 





in a popular anc 
practical way it 
describes the appa- 
ratus in detail, and 


explains the experi 
ments in full, so 


that teachers, stu- 
dents, and thers 
interested in phy- 
sics may readily 


make the apparatus 
and perform the er. 
periments without 
difficulty rhe 
of the writer 
been to renver phy- 
sical experimenta 
tion so simple and 
attractive as to in- 
duce ith old and 
young to engage in 
it for pleasure and 
profit 

Parents seeking @ 
desirable book or 





children will find 
ixperimental 
Science” exactly 





suited to boys of 
scientific or mechanical turn of mind. 
nish subjects for rational 
tainment for many evenings. Ali intelligent per- 
sons should have at least an elementary knowledge 
of physies to po my them to unc Rerutane aoe appre 

crate what is going on in the world " can be ac 

quired by re. adit z “ Experimental Science.” tis 
the most thoroughly illustrated work ever published 
on Experimental Physics, and its unprecedented 
sale shows conclusively that it is the book of the age 
for teachers, students, experimenters, and all 
others who desire a general kn: ywiedge of Physics 
or Natural Philosophy. 


The New Agriculture 


By T. BYARD COLLINS 
i2mo, 374 Pages, 160 Illustrations 
Cloth, price, $2.00 
This new and valuable work sets forth the changes 


It will fur 
amusement and enter 





which have taken place in American agricultural 
vethods which are transforming farm life,formerly 

ird, into the most independent, peaceful, and 

ag ible existence ‘arm life to-day offers more 


ments than at any previous period in the 
I's hist and it is calling millions from the 
rhe present work is one of the most practi- 
itises on the subject which has ever been 
» latest and best book on the subject Con- 
l. The New Call to the Farm il. The 
Irtigation.—ILI The New Fertilization, 

IV. The New Transportation.— V. New Interests. 

VL. New Creations —VIIl. New Varieties.— VIII 
New Practice.—IX. New Machinery.—X. The New 
inspiration. 











Stage Illusions and Scientific Diver- 


MAG 
AGl sions, including Trick Photography. 


Compiled and Edited by ALBERT A. HOPKINS 
With an Introduction by Heary Ridgely Evans 


Octave, 568 Pages, 420 Illustra. 


hangs Actragtive 1 : lin Cloth 
ons. P ound in Cloth, 
Pr ¢ 2.56 


This work appeals to 
old and young alike, 





and it is one of the 
most attractive boli- 
day books of the year. 
The illusions are ilius 


trated by the highest 
class of engravings. 
and the exposes of the 
tricks are, in many 
cases, turnished by the 
prestidigitateurs 
themselves Conjur- 
ing, large stage tUlu- 
sions, fre-eaiing, 
eword swallowing, 
ventriloguism, mental 
magic. ancient magic, 
automata, curious 
toys, stage effects, pho- 
tograpnic tricks, and 
the projection of mov- 
ing pactogranne are 
all well described and 
illustrated. making a 
handsome vouume. It 
is tastefully printed 
and bound. Acknowl 
edged by the profession to 
Work on Magic. 


A Complete Electrical 
Library 


By Prof. T. O’CONOR SLOANE 


An inexpensive lib- 
rary of the best books 
on Electricity Put 
up in a neat folding 
box. as shown in cut 
For the student, the 
amateur, the work- 
shop, the electrical 
engineer, schools 
and colleges. Com- 

rising five books, as 

‘oliows: 

Arithmetic of Elec- 
tricity, 162 pages, $1.00 
Electric Toy Mating, 
153 pages, SLi 

How to 

Successful 
cian, 22 pages 





be the Standard 


Bex ome a 





Five volumes, 1.101 pages Handard F.getrieal 
and over 495 illustrations price af oe 00 


Electricity Simplified, 172 pages, . . . .. . $1.0 
A valuable and indispensable addition to every library. 


OUR GREAT SPECIAL OFFER.—Wewill 
send prepaid the above five volumes, handsomely 
bound in blue cloth with silver lettering, and in- 


s shown in the illus 
uced Price of 
I he regular price of 


in a neat folding box. 
tration. at the Specia 
$5.00 for the comple te set. 
the five volumes is $7.00. 


Home Mechanics for 
Amateurs 


By GEORGE M, HOPKINS 


Author of ** Experimental Science.” 
mo. 470 8 Pages. °*°0 Illustrations. 
*rice $1.50 Postpaid.’ 

The anes of this 
book is to furnish tbe 
amateur with sugges- 
tions whereby he may 
pass many pleasant 
hours ip his work-shop. 
No complicated appar- 
atus is required in 
carrying Out the sug- 
gestions. Anyone with 
ordinary mechanical! in 
and having a 
and a tew to«ls 
make the experi- 
ments. Itisathorough- 
ly practical book by the 
most noted amateur ex- 
perimenter in America. 
It appeals to the bov as 
wel! as the more ma- 
ture amateur, 

It deals with wood- 
working, household ornaments, metal-working, 
lathe work, metal spinning, silver working: making 
model engines, boilers, and water motors; making 
teleseo pes, microscopes and meteorological instru- 
ectric chimes, cabinets, bells, nignt tients, 
and motors, electric light, and an elec tri- 


closed 

















‘sand evenings can be profitably occupied 
by making useful articles for the home or in the 
building of small engines or motors or scientific in- 
struments. 


Scientific American 
Reference Book 


516 Pages. Illustrated, 6 Colored 
Plates. Price $1.50, postpaid 
The result of the quer- 
fes of three generations 
of readers and correspon- 
dents is crystallized in this 
book, which has been in 
course of preparation for 
mouths. it is indispensa- 
bie to every family and 
business man. It deals 
with matters of interest 
to everybody. The book 
contains 50.000 facts, and is 
much more complete and 
more exhaustive than 
anything of the kind 
ich has ever been at 





t2mo. 








tempted. The“ Scientific 
American Reference 
Book” has been compiled 


after gauging the known 
wants of thousands. It 
fas been revised by emin- 
ent statisticians. Iinfor- 
mation has been drawn 
from over one ton ot Gov- 
ernment reports alone. It 
is a book of everyday re- 
terenc> more useful than 
an encyclopedia, because you wil! find what you 
want in an instant in a more condensed form. Sixty 
years of experience alone have made it possible for 
the publishers of the SCIENTIFIC AMERICAN to pre- 
sent to the purchasers of this book a remarkable 
aggregation of information. 








Our complete catalogue of scientific and technical books sent free on application 


MUNN & CO., Publishers, 361 Broadway, New York 
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60 YEARS’ 
EXPERIENCE 






Trave Marks 
DesiGcns 
CopyvnicuTs &c. 
Anyone sending a sketch and Gescription may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica. 
tions strictly confidential. HANDBOOK on catente 
sent free. Oldest agency for securt ent 
Patents taken through Munn & + 
special notice, wit hout charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir. 
culation of any scientific journal. Terms, $a 
four months, $1. Sold byall newsdeniers. 


MUNN & Co,3¢:~-0. New York 















INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
April 6, 1909, 

AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.) 





Hodskinson. 
phosphoric, 


Abrading device, rotary, J. H. 917,068 
Acid and glauber salt, making 
a 
| Adding- -machine ribbon feeding 
ing mechanism, W. 
Advertising apparatus, automatic movable. 
F. Giroud ..... porsseesescevesecsess 17,584 
Advertising device, H. V. 


ccccce --- 917,502 
and revers 
917,240 





Advertising device, autumatk 
Hake .ccccccccccccccs ° see 

Agricultural imp ile ment, L. Batts al 

Air-bra system, i Macl 

Air-drier for pheumatic lines 
Sheehan . . 

Air-engine, ¢ J. Lak . 

Air tempering aud = purifying 
W. Bb. Taylor 

Air-ship, H. Wells 





Alteruator, single 
Aluminum-foil 1 
Gautschi 





pSb cesdindscaenwe 917,285 
device, ‘'H. L. Ge 














Amusement muwell 917,006 
Armiature-leeth, Veutilating-support . 
ee rere ccccccce 917,168 
Automobile-alarm, E, “Copleston err ee ¥17,410 
Autom disappearing luggage 
i Dbilisel . . . 
Aut bile, et ting apparatus 





bile-support, A. J. Varker 


Aut 
Bag-fastener, A. T. Mawmilt cess 17,599 
ba und dressing, combined, H. Wil 
° ‘ canon ows een ebenee + 917,694 
sayjug BR. Shepard... «2 sccsccscece 917,071 
k-making machi 





Palmer .... 
Base-ball, G. A. 
Basin, W. A. cove 
Baskets, reversible cover-fastening 

for, D. I’. Moot ‘ ey 
Bath tub —_ uy ing 





de’ vice 


Sand- 





“» W. 8S. Doe@..eeeeee++ 917,560 
L. Hannaford 
Grant. 
Glore. 





Bearings 
Bed, folding, E. 
Bed-spring, L. 
Bedstead, ete., 
Bell, automatic . 
Belt-shifter, Notz & Royan 
Bin der, bh, 

Binder, H 
Binder, 
Binder, 
Binder, attention, A. M Sonne 
Blanket and = sleeping-bag com 

Benger 

Blind-closer, E. 
Block 


(reissue) 








M. Nashold 









Blood-pressure measur nd indicating ap 
paratus, F, I ght 
Blue-tlame burner, Hurw ity & Lehming..... 
Boats, outside shaft-bearing and stuiting 
box for, G. S. Spen 
| Boiler-cleaner, VT’ Vow ; onemene 
Boiler-cleaning device, Thomas Thomp 
BOM cescececes os cesses YI7T,380 
Solt-breaking machine, sta H. L. Hahn. 917,052 
Bolt-lock, panic, H. G. Voigh O17,085 
Boot and shoe elastic heel, ¢ 








Bottle, R. L. Sanders 
Bottle and stopper therefi 
Bottie-cap, H. R. Vai u 
Boitle-capping machine. y. A. Mc 
Bottle case, milk-, Hl. E. San 
BKottle-filling apparatus, H. E. 
sottie-stopper, G. H. Newey a 
Box coupling n, E. 8. Mo Ci cccces 
Braiding-mac N. Edwards....... 
l-pans, ‘ peer cucdwee ese 
t-drill, ay i 
Brick-cutting 
Brick-machine 
livery hand, F. 
Brick masonry, reinforced, 
Broom-cover, C. Plunkett 
Broom dust-collecting atta 










Sanders 





ee pes 











Abbott or eee 
Brush-holder, E. R. Whitney.. 
trush-holder, A. Brown 





Atherton 
Combs. ..cececcess 


J 
Bucket, clam-shell, E. F. 
Bunching-machine, ©. L. 
Burner, F. 
Sutter-fat 
tracting, Cooke & Forander 
Button-making machine. S 
Cable choker-line, i 
Calculating machine 
( 1 
( 
{ 









- POCEEE 7.487 
A. Opsal.... 917,738 
Roberts. 





‘amera, A. 
‘amera focusing 
‘an blank forming 





device, Rr. “Kroedel.... = 917 o7$ 
machine, 8S. & C. Hi. 


DEE .cwdesssiced Biden e2695 90685 917,269 
Can tapping device, J. M. Barly.... 917,268 
Car automatic curtain hook and 


vestibule MeMullen 917,107 











Car axle lubricator, J. C. Nichol . 917,477 
Car bearing, J. R. Baker et al 917,522 
Car bodies, metallic end frame for, 

OY? caustdskabhdte keaptid osaccerbaneee 017,716 
Car brake operating apparatus, railway, N. 

EEOOOS nadsaancesctseneres eee 
Car door mechanism, @. A. Lindstrom.. 
Car draft gear, railway, H. C. Buhoup 
Car, dumping, F. Knott .........0. . 
Car end construction, C. 

Lindstrom ..... evedvee 





Car fender, F. C. Austin sense 
Car lock and geal, J. MacKenzie. ‘ 
Car, p wer, H. HOwson..cccccccccceces 





017,607 
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Car, ny s rR seven set ’ mrt 917, 114 Feed = mechaal m, entomatic, ©. L MONE _ IN PHOTO EBENLA RGING 
a Car, j Poses “ Feed trough and exercising “device for ‘Fhounents of business men and amateur photographers use preusce Knlargewents. The 
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Cars eel locking attachment for tram, | File, card, E Strassel = ‘s F : : ‘ 
kK W Daughdrill 917,553 | Filing machine, portable clatosh & Ss 
Carbid earbid-containing electrodes, mak Hampton ° 6206 nh ode T Y LE 
H. S. Blackmore ° Fire alarm box, automatic, Hi. Anderson... N Ss s 
Car t B. N. Pierce Fire arm signal vs, B . NEAT io 
arl er, F. W. De Tray Fire box, sectional, Sbhupert & Jacobs. T 
Gard ae postal, O. W. Short Fire escape, G. Y. Thompson cose ---- 917,681 COMFOR 
a veeper, L. P. Halladay . Firearm safety device, W. H. Gates...... 917,045 
. art ge loader, safety, A. D. Otto %| Firearm safety device, C. J. Ebbets 3 THE IMPROVED 
Case See case Flag, W G. Bell bad ‘ - 
Cast separating t. Head . 917,062 | Floor construction, concrete, O. Gottschalk ¢ 
Cement, composition of matter for basing, Flue cleaner, H. F. Weinland 
Db. Hand 917,057 | Fluid no rv . Jd. Firth . 
Cement, manufacture of hyd: ( J Fluid pressure brake, W v. Turner, 
Potter . . . ‘ 917,193, 917 
Chating protector, A, H Alle Fluid presure controller, W. G Hughes 917.< What 
cl tite Dien-Beutler Flush tank, W. M Saker ° es 916 7 > 
Chee! Flushometer, L. R. Hurst ... F 917,301 Wears out the Collar : 
Chees Graham Fly trap, W. E. Criderman ... .--- 917,012 The weekly soaking, soaping, 
Chu Flying machine, M. G. Adams .. «+--+ 917,513 boiling, rubbing, starching, iron- * 
cl Folding chair, J. P. Reinhbart.. .. 917,150 ing—all for one day’s use, Cut this 
Cig Ladd Foot rest, F. C. Tate ...... . : 917,184 out with the worry and expense. 
Cinder guard, Grimes & McCloud Force feed lubricator, W. H. Gamble 917,578 om “WEG The Name !s stamped 
ci it re gul ee device altern: Formk — — a A sy se e17 708 Litholin W aterproofed on every loop — Be sure it’s 
el r t sergmal | aking 1 Se e ‘ « yore 7 
Circulating systen npelling devic ‘Fraud preventing device, G. A. Long 917,629 ® = there 
| Friction device, L. Whitcomb ... 1S 917 220 Linen Collars and Cuffs ° 
Watts Fruit clipper, C. N. Johnson ‘ -- 917,609 make you independent, and you can bank what THE 
oe A. Stinge | Fuel burner aseous, A. H. Bernhard.. 917,405 | mu look neat and stylish always, for LITHOL 1N Goods 
” Fumigator, IL. 8. Livingstone follow the fashions closely. The same collar you have a!ways 
sp gs | Funnel, G 4 Hanly worn, only w aterproofed. Book of styles free on request. CUSHION 
Furnace fume arrester, smelting, H. 8 | Collars 25c. Cuffs 50c. BUTTON 
I S$. Wilson 4 le . 
Ss eeu Fl PRR... g Se Ras | ‘Always sold from a RED box. 
Furnace grate, J B. Bernhar ae | d bstitut eC ASP 
A. Vonhaus | Furniture, knockdown sectional, L. Faust | Avoid substitutions. | & 
Q. Daniels | Game apparatus, F. H. Cook . If not at your dealer's, send, giving styles, size 
G. Laub |Game device, W. G. Seckinger caus { how many, with remittance, and we will LIES FLAT TO THE LEc— 
J. Fa |Game table, J. M. Harrison ... 917,060 mail, wad tole ont ow NOR 
Goldstei | Garbag or ash receptacle, Pilkington & " . 
H. Whear Pauly : ee hp en: ", 917,126 The Fiberloid Company Worn All Over The World 
Everett Garment presser, N. Nelson .. és 917,346 Dept. 22, 7 Wovatty Place orn ver 6 Hor 
fric I I Gas burner, J. M. Hare ; New Sample pair, Silk Svc., Cottor 
Musgrove, Jt |} Gas cock, safety, E. D. Booz 5c. Mailed on receipt of 
chat Jj. I Gas distributer, P. Benard price. 
. 8S fees, ¢ I | Gas fixture A. Jarmolowsky 
E Cox Gas fixture safety device Jambas & r= FROST CO. 
: i eissue 9: Stephens as ‘ oston, Mess. 
i g, E. }Gas holder, F. H. Wagner E e Read 
O17 . -_ 
Ms om rayl 17.080] Gate, Weight LAG INSIST ON HAVING THE GENUINE 
Combusti producing Ap tus complete Gate, O yman 
J. Cartir 916,996 | Gate. D. Fasold et Razor REFUSE ALL SUBSTITUTES Seed 
OS ( ete molding apparatus, J. I Ross 917.141 | Gate, R. Scott 4 ——— 
sai Concrete n sing mpleme . 4 a, a,” - = 1a Gate fastener end, P. Cudahy “ 854. 00 per da Vv 
74 ( luit threading macl ‘ ton 7,.YSO | Gate, folding, ‘ oomes ome ees 
Conduits r supporting tches and ss | Gear, short-turn running, V. K. Kline ete for ec 
rm the I at 917,327 | Gear, speed changing, ‘It. B. Lincotn 917,624 Coie The Record CAMERA-SCOPE 
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Home-Made 
Experimental Apparatus 





In addition to the following articies, the 
Scientific American Supplement has published 
innumerable papers of immense practical value, 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scientific 
American Supplement cost 10 cents each 

If there is any scientific, mechanical, or en 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, in which it is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making of experimental apparatus at home are 
given in the following list: 


ELECTRIC LIGHTING FOR AMATEURS. 
a irticle tells how a small and simple ex 

erimental installation can be set up at home 
Bcientifia American Supplement 1551. 

AN ELECTRIC CHIME AND HOW 
BE CONSTRUCTED AT HOME, is described 
Scientific American Supplement 1566, 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientific Ameri- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT told by A. Frederick 
Collins in Seientific American Supplement 1605. 


A SIMPLE TRANSFORMER FOR AMA- 








IT MAY 


in 


is 


TEUR’S USE is so plainly described in Scien- 
tific American Supplement 1572 that anyone can 
make it. 

A \%-H.-P. ALTERNATING CURRENT DY- 
NAMO. Scientific American Supplement 1558. 

THE eee OF A SIMPLE PHO- 
TOGRAPHIC AND mame fh PROTOCEAPEDO 
APPARATUS is eer on ned in Scientific 


American Supplement 1574. 


A SIMPLE CAMERA- po MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the + et of an article 
Scientific American Supplement 1578. 


HOW TO MAKE AN AEROPLANE OR GLID- 
ING MACHINE is explained in Scientific Ameri- 
can Supplement 1582, with working drawing 


in 
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Scientific Ameri can Supplement 


HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS 
UREMENTS is described in Scientific American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEDEN- 
— ISTERRUPTER. Clear diagr giving 

dimer ure published, "Soien tific 


Ame rican Supplement 1615. 


AN EASILY MADE HIGH FREQUENCY AP- 
PARATUS WHICH CAN BE USED TO OB 
TAIN EITHER D’'ARSONVAL OR OUDIN CUR 
RENTS described i Scientific 





is i American 
Supplement 1618. A plunge batter f six cells, 
a two-ine spark induction coil, a pair of 
pint Le n jars, and an inductance eoll, and all 
the apparatus required, most of which can be 


ide at home. 
SIMPLE WIRELESS TELEGRAPH SYSTEMS 


lescribed in Scientific American Supple- 
ments 1363 and 1381, 


THE LOCATION AND ERECTION OF A 100 
MILE WIRELESS TELEGRAPH STATION 
clearly explained, with the help of diagr 
in Scientific American Supplement 1622. 


THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH 
thoroughiy described in Scientific American Sup 
plement 1561, 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME well explained 
with the help of illustrations, in Scientific 
American Supplement 1573, 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594, 

Good articles on SMALL WATER MOTORS 
are contained in Scientific American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
explained in Scientific American Supplement 
1472, 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433, 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210. 


A WHEATSTONE BRIDGE, Scientific Ameri- 
can Supplement 1595, 


is 


:ms 


is 


is 


is 


Good articles on INDUCTION COILS are con 
tai ned in Scientific American Supplements 1514, 
1522, and 1527, Full details are given so that 
the coils can readily be made by anyone, 


HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 


A MODEL STEAM ENGINE is thoroughly de 
scribed in Scientific American Supplement, 1527 
HOW TO MAKE A THERMOSTAT is ex 


plained in Scientific American Supplements 1561 
1563, and 1566. 

ANEROID saacueraes. Scientific American 
Supplements 1500 and 1554 


A — BATH, Scientific American Supple 
ment 146 


A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms th 
subject of an article contained in Scientific 
American Supplement 15 

Each number of the Scientific Amevican Sup- 
plement costs 10 cents by mail. 


Order from your newsdealer or from 
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The Bigger the Building the 
Greater the Saving 
This is the Sulzer Harlem 


Casino, in New Y ork, that covers 
a whole block and was built with 


EDISON 
“Portland Cement 


The leading architects and engineers use it in their biggest works for the 
same reason it pays ane to use it on smaller work—it makes more and 
- stone, or as much and stronger concrete than the same amount of other 

a Uniformly 10% Finest Ground in the World. 

White us for catalog showing who specifies Edison Portland Cement, and where used. 

EDISON PORTLAND CEMENT CO. 


GENERAL SALES OFFICE: 


932 ST. JAMES BUILDING, NEW YORK 




















WANTED, ASSISTANT CHEMIST at $2,000 per 

LET TES 3 YOUR a Vegi al annum, Naval Proving Ground, Indian Head, Md. A 
competitive examination will be held wuanerees 

STAMPINGS, MODELS, EXPERT WORK at the Navy Yards, Boston. Mass., Brooklyn, | 

THE G LOB! MACHINE AND STAMPING CO Philadelphia, Pa., and Washington. D. C., May 10, 1908, | 


for filling the above position. Applications will be ad- 
dressed to the Commandant of the yard at which the 
applicant desires to be exemined and must be delivered 
on or before Friday, May 7, 1909, 


TO Hamilton st., Cleveland, 0, 


DONT LET YOUR PATENT LIE IDL EL “We'll ‘make 
dies and tools and manufacture your article ready for 





market. Write now—don't delay. Southern Stamping 
& Mfg. Co., R. 8., Nasbville, Tenn. The BUGG YAUT 
Strongebecause its few parts are heavy 
Corliss Engines, Browers and stand the racking. $650. 
and Buttlers’ Machinery. iE VILTER 





CHAS. S. DURYEA, Reading, Pa. | 


TOPPAN POWER DORIES and MOTORS | 


MFG. CO., 899 Clinton St., phiwauhes. Wis. 


MODELS * EXPERIMENTAL WoRK. 











nventions deveioped. Special Machinery. Safe, 

E. V. BAILLARD CU.. 24 Franktort Street. New York. sea Boat | 
Built. $125 

up. Send 4c 


BBE Expert Manufacturers 
R Fine Jobbing Work 


PARKER, STEARNS & CO., 228-220 South Street, New York 
HOEFT & COMPANY 


Die Makers, Model Makers, Machinery yg abe 
Light and Heavy Stampings. 120 Michigan St.. Chic 


MODELS hi. 


in Stamps 
forcatalog | 
KNOCK DOWNS DORIES, EASY 10 BUILD 


tint and peices, Toppan Mfg. Co., 11 Haverhill St, Boston, Mass. 








cular and prices. 








THE BEST EQUIPPED SHOP 


Electrical Manutacturing 


igs, Ll ools, 





w Mechanical and 


Sjiec ial Machinery 
Repairs,E .xperimental Devices 


30M 





falty 
THE ROWLAN} TELEG RAPHIC COMPANY Baltimore, Md 


Re Magical Apparatus. 


Grand Book Catalogue. Over 700 engravings 
%ec, Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs., 4% Sixth Ave., New York 


METAL POLISHES.—FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps for 
polishing metals, are contained in SCIENTIFIC “4 ERI- 
CAN SUPPLEMENT Nos. 1283, 1288 and 128%. 
Price 10 cents each from this office and all n ealers 


Geass [ELESC os: 
= FREES 


How te make money breeding Squabs 
AB CO, 361 Howard St, Melrose, Mass 


pene re » Spe 


Bus i £0) 0) O) SPECIAL 
WORK TOOLS MACHINERY 


NATIONAL STAMPING AND ELECTRIC WORKS 


53-159 S. Jefferson Street, Chicago, Ill 














Experimental & Model Work 


Otr. & advice free. Wm. Gardam & Son. 221 Fulton S8t.N.Y 


MOORE jie 








& CO. ly 
» For Steamed Ri Steamed Rice Paddy 
and many other granu- 


DRYING MACHINES 2:33" 


8. E. WORRELL, Hannibal, Mo., U. 8, A. 
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GUNSMITH’S MATERIALS 


Parts for making and repairing any kind of guns or 
revolvers. Catalogue Free. Address Great Western 
Gunsmith Supply C O- Pittsburg, Pa. 


MARVEL & 
sairnae FISH BITE 
Marvel vo FS © Hooks land them 
every-time. Beat —- ba... fish. Write 
for Free Sample and Premium offer. Agents wtd. 
Japanese Novelty Co. dept. 338t. LouisMo. 


NEARLY READY 














MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Boston 
Manfd. by VOLNEY w. ea se & CO., Inc. 


Providence, kK. 
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Circular free. iy on —_ r 

sutomatic teac 

e2cp. OMN 16R APH 
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By A. FREDERICK COLLINS 





We take pleasure in announcing that our new book on 
‘Induction Coils,’’ by Frederick Collins, is now 
nearly ready, and will be published about May Ist 


HIS work gives in minute details full practical directions for making 

e ight different sizes of coils, varying from a small one giving a 

16-inch spark to a large one giving 12-inch sparks. The dimen- 

sions of each and every part down to the smallest screw are given and 
the descriptions are w ritten in language easily comprehended. 

Much of the matter in this book has never before been published, 
as, for instance, the vacuum, drying and impregnating processes, the 
making of adjustable mica condense rs, the construction of interlocking 
|reversing switches, the set of complete wiring diagrams, the cost and 
| purchase of materials, etc. It also contains a large number of valuable 





—. many of w hich have never before been published. 
is the most complete and authoritative work on the subject, and 
BS 295 pages and_155 illustrations from original drawings made 
specially for this book. The price is $3.00 vanieeht 
Send us your order at once and a copy of the book will be mailed 
to you just as soon as published. 


MUNN & COMPANY, Publishers, 361 Broadway, New Yor 


| address Munn & Co., 361 Broadway, 








Winding machine, edgewise, H. L. Barn 
BONE cccccese ie ‘ 

Window cleaner, Spitz & Heffner 

Window cleaner safety support, H K. 
Whitner a . Py 

Window cleaner support, H, M. Smith 917 


Window guard, Raskin & Deretechin. 
Window sereen, C. H. MeGee 
Window screen, P, F. Dowd.. 

Wire support, J. F. Seott 





Wood, ete., preserving, B. Diamand 017.265 

Wrench, W. A. Moffat ....... 17 108 

Wrench, C, Sauer : 917,204 
DESIGNS 

Box, june tion, | Ashworth & Welch O11 

Cabinet, W. Pi eee 0 00s nip 

Cards, back of. p eying, J. A. Radcliffe 10,905 

Lavatory, J. 8. Rowe ‘ . I 

Match receptacle, M. Wilfson 

Medal or emblem, J. Mayer . 

Pencil, propelling, C. W. Boman 





Statuette, Schwarz & Gerz 





TRADE MARKS 


Antiseptic ointment for human and y 





nary use, Cooper & Nephews 73,289 
Batiste, Tootle, Wheeler & Motter Mercar 
tile Co. ..... : T3,: 73,248 
Beverage, von intoxicati ing malt, New Sout! 
Brewery & Ice Co, oe . 75,208 
Boots and shoes, men’s leather, Simmons 
Boot & Shoe Co, ...... s° 74,005 
Canned on D. Kelly Co.. 75,285 
Car couplings pecctthadd American Bivel 
Foundries . Ce0cee ° 75,258 
| Caramels, American Caramel ‘Co. o* 75,206, T3272 


Cards, playing, Standard Viaying Cs 
Braun & Bloem Tri 
hain, wire, Bridgeport Chain Co..... 
hocolate candies, Rockwood & Co, 


Cartridges, 

( 

‘ 

Chocolates, Hess Brothers 
‘ 

( 

( 


igars, Chas. I. Stanley Cigar Co... 
igars, Garela & Vega . 
lothing, certain, Tootle, 
Mercantile Co, ° see 
Coal, C. M Moderwell « ‘Co. Tr 74,274 
and pantaloons, David Marks 
«& Sona “* “* ee e*e 7 1.2 
( roasted, Tennessee Coffee Co ii 
Collars and cuffs, W. Heymann 
Collars and cuffs, composition, W. Heymann 
;}Cream, cold, C. E, Keeler ........ is 
Disinfectants, H. Schneider . eee 7 
| Electrical apparatus, certain, Campbell ie 
tric Co, e ceceses en 73,254 





‘Wheeler “é Molter 














Engravers plates, ‘Star popsmey Supply 
os soetdnceece 73,24 
Filte ring material in shee et form, “fibre ms. G 
Kneuper 7 
| Fish, cured, salted, ‘and dried, Swift & OC 73 
Fishing tackle, Clark-Horrocks Co...73,255, 7 
Flour, wheat, Hawkeye Flour Co.... 7 
Food for dogs, Spillers & Bakers.. ie 
Foods, certain, Charles E. Brown & (« 7 
Foods, certain, Solomen-Wickersham «(: 7 
roods, certain, Strohmeyer & Arpe Co 7 
Furniture and plano polish, A. J. Speur! 7 
Glass cleaning and polishing preparatior 
Hall, Bayliss & Co, ... os ° 73,205 
Harness dressings, New . ife Manufacturing 
CO... 20ecbsncecense o¢ : 
Harness dre ssing, ¢ haries "x. "Self . 7 
Heels, bathing caps, and rain coats, rubber 
Atlantic Rubber Co, oe 7 
Hosiery, A. B. Andrews gpa 73 
Inhalers, I, Palocz oeeece 73,282 
Insecticide and vermin destroyer, 8. 
Schwarz ... as os ° “s 72,3502 
Instep supporter or arch prop, George © 


London Manufacturing Co. ... TA206 


Laxative tablets and laxative quinine tab 

lets, A. E. Dahlberg ....... 73,200 
Machinery, certain, Covel Manufacturing Co. 74.258 
Machines and parts thereof, certain, Lin 

type & Machinery, Limited... 284 
Medicinal remedies for certain diseases, W 

} Boom occ c ccc csccgcccess . i: ’ 
Metallic alloys, Metallic Alloys Co, 75,202 
Painting, gold preparations for vitrifiatle 

John W. Hasburg Co. ohen 74,200 
Pills and dyspepsia table ts, liver, Jobuser 

Richardson Co. ........+.. 
Plumbing supplies, certain, Twyfords Limited 











Reed wind instruments, Aeolian Co 
Remedies for certain diseases, J. W. Bow! » 
Remedy for gonorrhea, gleat, ete., Pharma 

cle Humanitarie De Varis.... 7 
Remedy for rheumatism, Malz & Co TS 
Road dressing D Good Roads Com 

pany of see ; 73,202 
Salve, foot, Sanative Remedy Co.... 73,200 
Sausage, Kretschmar Sausage Mfg. (so 73,240 
Sewing machines and attachments therefor, 

Davis Sewing Machine Co. 73,259 
Sheeting, muslin, Tootle, Whee ler & Motter 

Mercantile Co. . 73 
Shirts and drawers, Stittville "Knitting Co T 
Silver and gold polish, F. T. Lord Polish Co, 7 








Skin cleansing preparations, A. De Peul 7 
Spool and sewing cotton and thread, Ameri 

can Thread Co 73 
Tea, blended, A. V. Eckert 7 
Textiles, certain, H. W Brush 7 
Tobaceo, smoking, N. Wilentz 7 
Underwear, ladies’ embroidered and tac 

trimmed muslin, Ben Strauss Co 73,231 
Violins, bows, strings, pegs, and parts of 

violins, 8. Buegeleisen yy 





Whips, L. H. Beals & Son Co 78,261 
LABELS. 
“Hero of Commerce,"’ for cigars, St. Louls 
Cigar Fox Co. .. ° 14,740 
“The Crown Celery Tonic, for a non-alco 
holic carbcnated beverage, 1. Zloczower. 14,741 
“Brewette,"’ for a non-intoxicating beverage, 
Tennessee Brewing Co 14,742 
‘Adams’ Spearmint Chewing Gum for 
chewing gum, American Chicle Co 
14,74 4,744 
PRINTS. 
Pennant Candies,"" for candies, I! Roy 
Curtiss Advertising Co. .. 2,453 
‘A little dog you see at firet—Of ali sad 
fates, his end is wuret,’’ for sausages 
Hall-Taylor Co. . a 2.454 
‘Sa-So Pepsin Bubble Balloon Gom for 
pepsin gum, Ray Gum Ce » 2.405 
‘Pyramid Fly ¢ atcher for fly-paper, Lat 
Dejonge & { 
‘New Adler ( ncepti 
for men’s «spring apy 
Adler & Sons Clot ‘ 
It Is Safer f y 
coats, vest 
& « 8 
he Line of 
& Co 2.459 
2 ted I f specification and drawing 
patent it foregoing list, or any patent 
t s 5 1863, will be furnished from 
s office for 10 cents, provided the name and 
, ber of the patent desired and the date be 
: Address Munn & Co., 361 Broadway, New 
York 
Canadian patents may now be obtained by the in- 





ventors for apy of the inventions named in the fore- 
ter ing st. For terms and further particulars 
New York. 





DON’T BUY GASOLINE ENGINES: 


Its weight and bulk are half that of single cylinder engines, with 
y mounted on any wagon. It is a combination portable, stationary or tracvem 
frs., Meagher and 15th Sts., Chicago, THIS 1S OUR FIFTY-SIXTH YEA. 


alcoho! engine, superior to any one-cylinder engine; Lrevolationising cone 
Less to Buy—Less to Run, Quick! Terris Vibration practically overcome. Cheaply 
engine. SEND FOR CataLocuz. THE TEMPLE PUMP CO., 


F UNTIL YOU INVESTIGATE 

‘THE MASTER WORKMAN,”* 
@ two-cylinder gasoline, kerosene of 

ter durability. (Costa 








Guientittc American 


APRIL 17, 1909. 
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The Bartholomew Company 
Standard Manufacturers A.M. C. M. A. 
603 Glide St., Peoria, Il. 

Glide Roadster Model ““R’’—same chassis— wheel base 
106in. 36x4-in. tires all around, with either clese coupled 
body seating four or Runabout body seating two $2,250. 


The Most Advanced 
Example of Dependable 
Motor Buggy Design 
and Construction 








HE INTERNATIONAL AUTO BUGGY is a reliable and economical 
car for city or country use, in any kind of service—pleasure or business—over 
all kinds of roads. ‘We would be glad to show you the power, simplicity, 

accessibility of all its parts, easy control, comfort and usefulness of the International 
Auto Buggy—the highest type of motor vehicle. 
Body 


me, with top or without. Drive—Chain to countershaft, countershaft to each rear 


piano box, two seats or « 
Motor—2 cylinders opposed, 4-cycle, 5’ bore, 5'’ stroke. wheel. Wheels—40-inch front, 44-inch rear with 1% 
Horse Power - 14 by brake test, equivalent to 18 or 20in inch solid rubber tires. Springs--36-inch full elliptic. 
Automobile rating. Suspension Steel sub-frame under Brakes—Internal expanding. Capacity- Four passengers, 


- or 800 pounds freight when rear seat is removed. S 
1 2 to 20 miles per hour 


Write for International Auto Buggy Catalogue. 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


Transmission —T wo 
yperated by one lever 


body, equal distribution of wei 


speeds forward, one reverse, 













































100 Harvester Building (INCORPORATED) CHICAGO, U. S. A. 
all over the Country are making from $25 to $75 profit a day with the 
Qe D No business offers such big returns for the money invested — 
a pro s. we rillers, find the Cyclone Drill more economical, faster 
ar asiert perate than any ot 
Wwe ake 5 yllow Rod, Cable and Core Drills, to meet every need, 
We also make combination machines that will handle any or all of the systems equally 
» & mac that will enable you to cover the entire field of drilling. 
Our Diamond Steel Shot Core Drills cut faster and at a fraction of the cost 2 
of the old diam | We sell Cyc lone Dril yn an easy payment plan. Some of 
yur Customers have made more than the f the machine within one month. Our & 
¢W traction Gasoline machine—only one made of particular value where fuel and 


water are scarce. Send for our free books on Drilling, and let us know in what 
branch of the work you are interested 


CYCLONE DRILL COMPANY, Il Main St., Orrville, Ohio “= 














HEALTH — Maxes 
HAPPY 
MERRY GOROUND Heactiy 
CHILDREN 
. who prefer to stay at 
home aad enjoy ther 
ir rather than 
play on the streets 
Operated by children 
themselves ; the move 
ment nos anlike that 
of rowing brings 
every muscle int 
play. Most healthful 
form of outdoor exercise; keeps lungs inflated, develops sturdy 
bodies, strong arms, straight backs, broad shoulders. Makes 
children studious. You owe the children this delightful pleas 
ure—you' ll save itin doctor bills. Inexpensive, simple, sheo- 
jutely safe; no cogs or complicated gears to catch and tear 
clothing. Nets tey, but a real Herry-Ge-Roued. Wil! last for 
years. full particulars and handsomely illustrated booklet free. 


SEALTY BERRY-GO-ROUND CO., Dept. P. QUINCY, ILL. 








Low Fares 
to Seattle 


fof round- -trip between 


and Seattle 
for the a-Yukon-Pacific 
Exposition via the 


cHicAgo 
MILWAUKEE & ST. PAUL 
RAILWAY 
702 


also for the round-trip . 
between Chicago and 
Tacoma, Portland, Victoria or 
/ancovuver 
Tickets.on sale May 20 to 4 
September 30. Return limit 
October 31. Stop-overs 
ider free. 























‘ Chicago Office, 419 Fisher Bullding > S 












But the Law 


Every R-S Motor- 
cycle has all the 


speed you care to Cooper's is the original and only genuine ‘'S 
ride. A’ racer, road- Needle Knit” Underwear. You will peobabi obably have 
ster, climber, or many other kinds shown you, but if you will ex- 
coaster at your will. amine "s closely you will promptly 

Ideal for touring. its favor. It is the most elastic, comfortal 
Economy, simplicity durable oe gp 

and durability that The importance thorough workmanshi 


underwear for men soul not be overlooked. 
are no imperfections in Cooper's. The aie 
Spring Needle fabric is ~= and in addition each 
garment is stayed at points of strain, rendering it 
strong, sightly and serviceable 

Try Cooper's. It is the Underwear of character 
and quality 


make it the machine for steady work and hard 
usage. We build no “specials” because no 
special can be built to excel the regular 


R-S Motorcycle 


Built and Tested in the Mountains 
The “R-S” is the only motorcycle that | 
ever climbed Pike's Peak. It made the climb 
and descent without faltering, and without 





Made in Union suits and two-piece suits 
in all sizes, weights Ask to 


see our new silk lisles. Get the genuine 
COOPER MFG. CO., Bennington, Vt. 


using the limit of its power. 
Perfect score in New Vege Citcage: 1000- } 
un. 








mile F. A. rs aw Bi 


wanted 
rue free 








tative Cata 


READING STANDARD CO 458 Water St., READING, PA. 


Maker Renowned Reading Standard Bicycles 


— TO BE A WATCHMAKER 








Bradley Polytechnic Institute 
1 











Formerly P 











| 


; THE ENGINEERING NEWS PUBLISHING CO. - - 


WE WILL MAK 


iT 
Largest and Best Wateh Sehoo! 
in America 
We teach Watch W 


your models 
and give you 


rk, Jewelry, 














estimates on Engraving, Clock Work, Optics. 

manufacture of any metal novelty. Automatic ma- uition reasonable. Board and 

tools, dies and expert work our a heey ys school at moderate rates. 
AUTOMATIC HOOK & EYE co., Hoboken, mp Send for Catalog of Information. 

We will ship you a 

“RANGER’’ BICYCLE 


w [0 DAYS FREE TRIAL Ss". 


paid to any place in the United States without a cent deposit n advance, and allow 
ten days free trial from theday you receive it. If it does not steents youin every way and 
is not all or more than we claim for it and a better bicycle than you can get anywhere else 
regardless of price, or if for 7 ae whatever you do wes wee © keepit, ship it back 
to us at our expense for freight and you will of de out one cent. 


LOW ACTORY PRIGES W¢ se hichest ere Bade Mereles Sr tm foe 


to rider at lowe We 
save you de models with 


emen’s profit on every Ticgeleshighest” 
Punctare-Proct tives, “imported Rollerchains, pedals, etc., at prices no fae cheap mail 
order bicycles; also relia h ices. 


eard of low pri 
RIDER AGEN 


rade m sat un 
in each town and district to ride and exhibit a sam 
1909 Ranger Bicycle furnished by us. You will 
ished -¥ = | yawns gyn As low prices and liberal pro; ions and special offers we will 
roa = the first mple going to your tows. Write at onee for our special offer. 
NOT BUY A icyele ora pair of tires from anyone at any price unti] you receive our catalogue 
and learn our low prices and lpn terms. BICYCLE Seas RG: you can sell our bicycles under 
your own name plate at double our prices. Orders filled the day received. 
MA 2m pt weane | rt curs a ie als taken in trade 
dngie wheels, inner 


our Chicago retail stores will 
TIRES, COASTER | BRAKES, erezything a’ the a3 tine 


ptive bargain list —— = — t= 
‘at hi halt ‘the aeual I'prices. 

ear Ss ut =e today for our Lares Conte 5 
p= ge and usefu jormation. 


MEAD CYCLE “COMPANY, | Dept. L- [lis CHIGAGO, ILL. 












































ULLUSTRATED) 
Leading Eagneniog Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 
100 to 125 pages, 9" x 13", weekly. Send ten cents for sample co ry 
If you cannot locate desired engineering equipment write our “ Readers Want ” department. 
214 Broadway, New Yerk 


Engineering News 








AUTOMATIC 


= —= 






High Wheels Travel all Roads, 
Becaus 1 Roads are made to 







wid. World's record 
r Re liability con- 
tests in Only ~ ball-and- 
— we my ma New 






ct -ch 
foadibinety. anc a ‘deusaiae. 
sre the reasons for high wheels and 
solid rubber Sete. Send for our 
tatalog and learn more about these 
popular, intensely practicable vehi- 
eles and the'= low cost. 


HOLSMAY “AUTOMOBILE CO. 
Buite 118 Monadnock Blk Chicago 


















foto) Sommer 1 S'/-\, FA) en 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES anoINFORMATION on APPLICATION 


Established N t K E L 
aND 


Electro-Plating 
Apparatus and Material 
THE 








Hanson & VanWinkle 
Co., 


Newark. N. J. 
28 & 30S. Canal St. 
Cbicago. 














Great Power-Sma// Cost 
No Risk 


Buy a powerful engine that is durable, 
economical and absolutely safe. 


Waterloo Gas Engines 


develop the full rated horse power and more. They are guar- 

Snteed for five years at any kind of work, never shut down 

for repairs, are absolutely simple in operation, and all sizes 
fe 


furnish the cheapest power for every purpose 

machinists, miners, millers, manufacturers, printers 

farmers—for drilling, pumping, running air compress- 
ers, dynamos, etc 
Sold on credit if de 
sired ite today 
for free Encyclopedia 
of Engine Pacts 


Engine 
199 West Third Ave., 
Waterloo, - - 


Guarantee. 


BELLE ISLE 


MARINE ENGINE 


New 1909 Model, improved and perfected in every detail. A 

ly high-grade 2-cycle engine for use in Canoes, bosts; Flat- 

bottom Boats, River ge Yacht —— Hunting and Fishing 
Boats, 14 to 20 ft. PleAsure apd Speed Launches. 


















rful, efficient and re- 
liable éngine of its size on earth. Simpl 

strong, durabie, reversible, economics! an nd 
Anyone can inetall and run it. Drives boat 5 
to 8 miles an four. Sold from Taser on 80 days’ 


approval and fully pment. Order now. 
New Belle Isle Motor Co., Dept. D Detroit, Mich. 


safe 





CARD PRINTER 


makes larger profits than any slot 
machine ever invented. So simple 
a child can operate it. Attracts large 
crowds who watch the movements 


of the mechanism inside the glass 
case. Can set up name — insert 
coin — and print twelve calling or 


business cards in half a minute. 


Big Profits to Owners 


At Euclid Beach, Cleveland, one 
machine averaged $26.00 profit a 
week. One machine in New York 
took in $14.00 in one day. 

Write quick for full information 
and circular before some one else 
gets exclusive privilege in your ter- 
ritory. Machines sold outright. 


United Vending Machine Co. 
815 Huren Read Cleveland, Ohio 


CRUDE ASBESTOS 


DIRECT FROM MIN 
PREPARED | R.H,. MARTIN, 
ASBESTOS FIBRE | ofrice, st.PAUL BUILDING 
for Manufacturers use| 999 B’way, New York. 


























Cheap and Reliable Water Supply 


For irrigation, mining, on the stock or dairy farm 
and for suburban homes t 


NIAGARA HYDRAULIC RA 


is the cheapest pump you can install. Nocoal; 
no steam ; no oil; no labor—no cost after in- 
stallation. Works day and night. Write 
for catalogue AA and estimate. We fur- 
nish Caldwell Tanks and Towers. 
NIAGARA meee ENGINE CO., 
140 Nassau St, N. ¥. Factory: Chester, Pa. 


WIRELESS 


“Electro’”’—Lytic Barepoint Detector is the 
most a canis detector on the market. When used 
in connection with a few other instruments sot 
costing over 5¢c., clear messages from « mimerctal 
stations 100 miles away are received W it 























Pore itticcre body to learn tele 

SE $1. 6, by mail extra 

r — sae cop cor au 

greta eee oe Bee 000 wien 

ELECTRO IMPORTING CO., 84a West Broadway, NEW YORK CITT 


**Euerything for the Experimenter’’ 
BRICATE $ENO 
ae ING “is 


'S-ae aN te, 
MBESLVYACO RSSTL 




















